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I. SYSTEH HRRDHARE 

A. Overall System 

Appendix A, Figure 1, illustrates an overview of the two computer 
configurations that are used. A VAX 11/780 is located in the RAC Edldinz 
142 and communicates with a PDP 11/34A The 
VAX 11/780 is identified as the Supervisory Computer while the PDF 11/34$. 
is identified as the Facility Computer. 

located in the test facility. 

The Facility Computer System includes all key interfaces to the test 
facility and the user, with only one exception. A terminal is located in 
the facility for direct contact with the Supervisory Computer. 

The Supervisory Computer System provides the major computing power and 
file and data storage. It also provides network access to the Data 
Collector recording and the IBlI 370/3033. 

B. Intercomputer Data Communication 

Appendix A, Figure 2, illustrates an overview of the total data 
communication requirement for all of the presently planned Escort I11 
support. 

The diagram shows four VAX 111780 computers to support six PDP 11/34A 
minicomputers, five in test facilities and the sixth as facility 
simulation in the central area. A n  individual VAX 11/780 computer will be 
dedicated to support a single PDP 11/34A during run time of a facility. 
However, each VAX 11/780 will be capable of supporting two PDP 11/34A 
minicomputers for concurrent, less demanding performances, such as 
facility checkout and software generation. 

Each VAX 111780 Dm11 has selectable access to the Lab Data Buss channel 
of any PDP 11/34A DHfXll/FDH Hodem. Intercomputer communication supports 
serial 1 megabit full duplex operation. 

The diagram shows a terminal with each PDP 11/34A that is tied to the CATV 
Lab Data Buss through a BIU. The primary purpose of this terminal is 
served as the VAX 11/780 terminal in the facility. The communication over 
the on a single channel shared 
among all facility VAX 11/780 terminals. 

VAX 11/780 Supervisory Computer System 

buss will conform to the C S W C D  protocol 

\ 

C. 

Appendix A, Figure 3, illustrates the VAX 11/780 Supervisory Computer 
Configuration. The system includes the following major features: 

- A 32 bit central processing unit (CPU) that includes floating point 
arithmetic, line frequency clock and programmable clock. 

- A Floating Point Accelerator (FPA) that provides a high performance 
floating point arithmetic enhancement for the CPU. 
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- Two megabytes of ECWHOS memory is provided, with expansion possible up 
to four megabytes on the same controller, 

- An 8 kilobyte high speed cache memory is included to provide menory 
speed enhancement. 

- Two Unibus adaptors are provided to allow the intercomputer 
comnunications to be serviced over a dedicated path separate from the 
other Unibus peripheral devices. 

- Two separate disk systems are provided. First, two removable cartridge 
type disk drives? using a common controller on the shared peripheral 
Unibus? each provide 28 megabytes of file and data storage. Second, a 
high performance Winchester type fixed disk system, on a dedicated 
HassbussI provides an additional 124 megabytes of file and data storage. 

- Two separate DIIR11 communication processors are provided. One identical 
DHR11 communication processor is also included as part of each facility 
computer. The DERll's handle the intercompuer comnunicatons between a 
VAX 11/780 and The VAX 111780 DIIRll's have direct menory 
access (DIIA) over the second Unibus, dedicated to interconputer 
communications. Each DHR11 contains input and output message buffers 
plus a microcomputer that supports one megabit, full duplex, serial 
communication and handles DDCW message protocol with the other end of 
the link. 

a PDP 11/34A. 

- A n  industry standard, EIA RS232, serial asynchronous interface is 
included on the second Unibus, as the interface to a BIU, for 
intercomputer communications with the Data Collector. 

- t 300 line per minute printer is shared between two VAX 11/780 computers 
for software development. The printer is available to either computcr 
through a manually controlled peripheral switch. 

- A console subsystem provides a 180 character per second hard co2y 
console terminal for operator interaction. The subsystem includes a PDF 
11/03 microcomputer with 64 kilobytes of memory and floppy disk. kn 
external port to the microcomputer is supported for exercisins 
diagnostics on the VAX 11/780 from remote locations. DEC Service 
provides a Remote Diagnostic Service from Colorado Springs, Colorado a s  
part of their service contracts. 

- Two programmer terminals are provided. One is a 180 character per 
second hard copy terminal and the second is a black and white CRT 
terminal. 

- Two ports are available, from the terminal line multiplexer, for support 
of the facility VAX 11/780 terminal and additional future support, as 
the need warrants, over the FH channel on the Lab Data Buss. 
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D. PDP 11/34A Facility Computer System 

Appendix A, Figure 4, illustrates the Facility Computer Configuration. 
The system provides all the key interfaces to the test facility and the 
user. The system includes the following features; 

- A PDP 11/34R sixteen bit central processing unit 

- Haximum capacity 248 kilobyte tlOS memory 

- Battery bachp for the memory with power failure detection 

- Operator’s control and display panel 
- A 30 character per second console terminal for operator interaction an3 
operating system message logging. 

- A floating point processor is provided to enhance floating poifit 
arithmetic operations in the facility computer. 

- A 10.4 megabyte cartridge disk system is provided to support file and 
data storage at the facility computer. 

- A watchdog timer is included to provide an alarm when the system is nat 
perf orning. 

- A line frequency clock is provided for program timing functions. 

- General purpose line printers are included in all facilities. 1000 Line 
per Hinute printers applications while a 300 
Line per Hinute is included for facility simulation. PSL 3 and PSL 4 
Facility Coquters will share one.line printer 5n the data room and on: 
line printer in the control room. Appendix A, Figure 4A, illustrates 
the line printer configurations. 

are included for facility 

- A DE311 communication processor, identical to those included in the V2.X 
11/780, is provided. The DIE311 handles the intercomputer communication 
between the PDP 11/34A and the VAX 11/780. The DHR11 provides direct 
memory access t o  the computer memory, separate input and output message 
buffers and a microcomputer that supports one megabit, full duplex, 
serial communication and handles the DDCW message protocol. 

- A Data Acquisition and Control Subsystem provides the analog to digital 
data acquisition support for the facility computer. The subsystem also 
provides output and additional input features. The subsystem includes 
high speed direct memory access to the computer memory. 

- A sixteen line asynchronous multiplexer provides input and output serial 
asynchronous data communications to a variety of user interface devices 
located remote from the computer. The multiplexer features Dbi output 
data transfers, that is particularly useful for most of the devices. 
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- A 480 Line per Hinute printer for log and alarm reporting is provided. 
9600 baud data communication is provided. 

- Pushbutton interfaces are supported, at 9600 baud, for each of four 
possible data acquisition locations as defined in the Data Acquisition 
and Control Subsystem description. 

- Serial, input/output, daisy chained, 9600 baud communication busses are 
supported for each of the four possible data acquisition locations. 

- The alpha-numeric CRT display requirement is supported through a D I G  
interface to the Alpha-Numeric Display Subsystem. The subsysten 
supports alpha-numerics at 100,000 byte per second data transfer rate 
for up to eight displays. 

- The graphic CRT display requirement (future 1 

- Two parallel input/output interfaces provide direct access to the Unfbss 
for special interface applications. 

- Two EIA RS232 serial asynchronous interfaces provide for special 
subsystem interfacing. 

- Data acquisition from the ESP system is through a DIIA interface using 
the IEEE-488 communication protocol. 
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11. FULL SYSTEH SUPPORT 

Uses a centrally located VAX11/780 as the supervisory computer and a facility 
located PDP-l1/34a as an I / O  Subsystem. 

Full system support is used for run-tine operation and for most pre-run 
functions directly supporting the test. The system is designed to support 
one facility and the facility simulation computer, at the same time, from one 
VAX supervisory computer. It is also possible for one supervisory computer 
to support two facilities at the sane tine. At run-time, a supervisory 
computer will be supporting only one facility. T h i s  is for maximum 
performance and reliability. 

A. GETTING STARTED 

The user gains access to ESCORT I11 with FULL SYSTEH SUPPORT with the 
follouing procedure: 

1. Boot the PDP 11/34A facility computer 

a. Cold Start (with power off) 

1) Decuriter key positions 

a)  CAPS LOCK (down) 

b) LINE LOC. (up) 

c) 300 SPEED 110. (up) 

2) Turn switch on computer panel to DC ON 

Facility Computer Terminal Response: 

I 
I 000000 000240 000160 000300 
1 5 )  
I 

- 

3) Push in yellow LOAD switch after it lights (once switch is 
pushed in, LOAD light will go out) 

4) Press CNTRL and HLT/SS (halt/single step) keys together 
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5 )  Press CNTRL and BOOT keys together 
- 
I 
I 000000 000240 165212 165530 
I @  
I 

6) Type DL on the f a c i l i t y  computer terminal 
- 
I 
I RSX-llH V4.0 BL32 124.K HAPPED 
I >RED DL:=SY: 
I >RED DL:=LB: 
I >HOU DL:RSXlf32 
I >@DL: I1,2lSTARTUP 
I >* PLEASE ENTER TItlE AND DATE (HR:lN DD-lRSH-YY) [SI: 
I - 

7 )  Type the t i m e  and date 

a) Enter hour and minutes i n  military t i m e  separated by colon 

b) Skip a space 

c) Enter date of month followed by hyphen 

d )  Enter f irst three letters of month followed by hyphen 

e) Enter l a s t  two d i g i t s  of year 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

>Tin 10:  09 12-JAN-84 
>SET /BUF=TI:132. 
>SET /BUF=TT13:80. 
>ACS SY:/ELKS=512. 
>INS [ l , l l F 7 7 R E S  
>INS C1,llGLOEL 
>INS C1,lIGLOBLZ 
QUE -- Queue already exists 

> 
>UIC 200 200 
> 
>;; 
>;;; 
>;; 
>@ <EOF> 
> 

YOU CAN START UP ESCORT I11 FROH ANY UIC BY TYPING: E3X 
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8) Type E3X 
- 
I 
I <; 
I <; 12-JAN-84 10:09:40 START UP ESCORT I11 
I >; 
I >  
I >UNL DG: 
I >LOA DG: 
I >LOA IB:/PAR=GEN/HIGH 
I >;; RESTART WATCH-DOG 
I >;; B R I N G  DOCRJ QUE HJWAGER SPOOLER ’ 
I >; ; RESTART WATCH-DOG 
I *** DATA STATUS *** 
I ESPS (ON/OFF 
I NEFFIN ( ON/OFF 
I NEFFOUT ( ON/OFF 
I 
I >  
I >* DO YOU WANT TO DOWN-LOAD FALCONS? [Y/NI: 
I 

9) Type Y 
- 
I 
I >; 
I >: 12-JAN-84 10:10:43 DOUN-LOAD FALCONS 
I >; 
I 
I LOC A B C D 
I CLR FALCONS 6, 0 -1, 0 -1, 0 -1, 0 
I BUTTONS: 6,  0 
I L W S :  6,  0 
I N.E.P.: 6,  0 
I PANEL/PHS.: 6,  0 
I RELEASE: 6,  0 
I 
I 
I [FACOH I 12-JAN-84 1O:ll:OZ XB I N I T  
I >; 12-JAN-84 10:11:07 ESCORT I11 PROGRAUS RUNNING 
I >; 
I >; ***** CHANGE DkTA I 1 0  STATUS -*** 
I >: 
I >* DO YOU WISH TO CHANGE DATA I10 STATUS? [ Y I N I :  
I - 

The purpose of this p r o m p t  is to a l l o w  to change the ESPS, NEFFIN and/or the 
NEFFOUT from an (ONIOFF) status to an (OFF/ON) s t a t u s .  
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10) Type N only if no change i n  da ta  I/O s t a t u s  is desired - ~.- - 
I 
I >@ <EOF> I 

I >  
I - 

11) If a change or changes i n  da t a  I I O  s t a t u s  is desired,  type  a Y 
- 
I 
I >  
I >* CHANGE ESP INPUT STATE? tY /Nl :  
I - 

12) If a change i n  ESP input  s ta te  is desired, type a Y 

I 
I >; 
I >;;; 12- JPA-84 10 : 11 : 27 [ESP DATA1 SET (OFFION)-LINE 
I >; 
I >@ <€OF> 
I >* CHANGE NEFF INPUT STATE? [Y/NI: 
I - 

13) If a change in Neff input  s ta te  is desired, type a Y 
- 
I 
I >; 
I >;;; 12- JIUJ-84 1 0  : 11 : 36 [NEFF I N  1 SET (OFFION)-LINE 
I >; 
I >@ GOF> 
I >* CHARGE NEFF OUTPUT STATE? tY/NI: 
I - 

14) If a change in N e f f  output s ta te  is desired, type a Y 
- 
I 
I >; 
I >;;; 12-JAN-84 10:11:45 CNEFF OUT1 SET (OFF/OtI)-LINE 
I >; 
I >@ <€OF> 
I >* ARE YOU SATISFIED WITH THE I / O  STATUS? [ Y / N l :  
I - 

15) T y p i x  a Y w i l l  complete t h e  cold start procedure 
Typing a n  N w i l l  permit another change of t h e  data I I O  s t a t u s  

The f a c i l i t y  computer w i l l  now be ready t o  support t h e  f u l l  system services.  If 
any errors are made during COLD START and cannot be corrected,  proceed fron 
Sec. II.A.l.a.4). 
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b. Warm Start (with power on) 

1) Type E3X 

Decwriter response the same as Sec. I I . A . l . a . 8 ) .  

c. Shut Don (for complete power down) 

1) Type STS on central computer terminal if using SCAN 

2) Type E3S on f a c i l i t y  computer terminal 
- 
I 
I ; 12-JAN-84 10:05:56 ABORT E3 PROGWS 
I 
I ARE YOU SUPS? Y/N 
I - 

3) Type Y (if anything but Y is typed, the program w i l l  remain operational) 
- 
I 
I FACOH -- STOP 
I 
I >  
I TIHSET -- STOP 
I 
I 1 0 : 0 6 : 0 2  Task "NIRB " terminated 
I Aborted via direct ive or CLI 
I 

> 
BUTTON -- STOP 

> 
XBESP -- STOP 

> 
DATAQ -- STOP 

I 
I >  
I IDDLPU -- STOP 
I 
I >  
I >  
I >; 
I >; 12-JAN-84 10:06:12 ALL E3 TASKS ABORTED 
I >; 
I >;; BRING UP QUE N A G E R  SPOOLER 
I QUE -- Queue already e x i s t s  
I 
I >/ 
I >@ <EOF> 
I - 
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To restart system from t h i s  point, use  Warm S ta r t .  This is a normal completion of 
f a c i l i t y  computer shutdown. If complete power down is necessary, continue as 
follows: 

4) Push LOAD switch o u t  

5 )  Turn Switch on computer panel from DC ON t o  DC OFF 

2. Access t h e  central computer (VAX-11/780) 

a. 

b. 

C. 

d. 

Press t h e  RETURN key on the  central computer terminal 
(To correct errors when typing, use the  DELETE key f o r  each character t o  be 
back spaced, not t he  BACK SPACE key.) 

I 
1 8  
I 

- 

- 
If S appears, proceed t o  See. 2.h., otheruise continue 

I 
I #  
I - 

Type one of t he  following: 

1) CALL E310, l  ( V A X # l )  
- 
I 
I # CALL COHPLETED TO L3Y23,l 
I - 

2) CALL E320,l (VAX82) , 

- 
I 
I # CALL COHPLETED TO E320,l 
I - 

3) CALL E330, l  (VAX#3 1 

I 
I 4 l  CALL COHPLETED TO E330,l 
I - 

Press t h e  RETURN key again 
- 
I - 
I Username: 
I - 
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e. Enter your program name: PADA74 (example 1 
- 
I 
I Password: 
I 

f. Enter your program password: PADA74 (example, won't appear when typed) 
- 
I 
I Welcome to VAXAWS version V 3 . 2  
I 14-SEP-1983 09:47:24 
I ENTER RPPLICAIION N U M R  (1, 2,2L, OR <cR> FOR NO 
I - 

g. Enter 1 (2L used for facility simulator only) 
- 
I 
I Previous logical name assignment replaced 
I Previous logical name assignment replaced 
I Previous logical name assignment replaced 
I 
I 
I 
I 
I READ E3PAR.EDT INTO G L O W  COlltlON 
I 
I RUN-TIHE TABLES BUILT 
I $  
I 

. . . . . . . . . . . . . 
0 . . . . . . . . . . . . . . . . . . . . . 

- 
h. Enter E3INIT (establishes communications 

E3 RUN): 

with facility 
conputer- and completes initialization) 

- 
I 
I VAX T I E  SET TO 14-SEP-83 09:25:01.12 
I E3 INITIZATIALIZATION COHPLETE 
I t  
I 14-SEP-83 
I 
I $  
I 14-SEP-83 
I - 

09:25:01 lOXlOXl D 1 6 8  REFERENCE RDG NO 2311 STORED 

09:25:04 lOXlOXl D 1 6 8  RDG 2311 IRANSMITED 

- 
I 
I BAROHETER REQUEST 
I CURPXNT BAROETER 
I DEFAULT TO ACCEPT 
I - 

FAILED 
IS 29.07 IKCHES HERCURY 
OR ENTER NEW VALUE AS XX.XX 
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i. If above message appears, press RETURN key 
- 
I 
I E3 INITIALIZATION COKPLETE 
I S  
I - 

Any of t h e  commands defined in t h e  C0”D DESCRIPTIONS may now be performed. 

3. Exit from t h e  central computer 

a. IHPORTANT! If i n  SCAN, you must type STS 
- 
I 
I >E3-RTHON-RTlfON-10:37~39,14-SEP-83-0036,1- EXITING REAL-TIHE llOt?ITORIIZS 
I $  
I - 

b. Type LOGOFF 
.- - 

I 
I PADA68 logged out a t  14-SEP-83 10:38:38.03 
I - 

For normal e x i t  from t h e  central computer, s t o p  here. 
t h e  VAX is desired,  then continue. 

If complete disconnect f ron  

C. Press  t he  ESC key and then the  RETURN key 
- 
I 
I #  
I - 

d. Type DONE and press  RETURN key twice 
- 
I 
I #SESSION 1 CLOSED TO E330, l  
I - 

4. Checkout program 

CHECK - (if i n  SCAN, type  STS) 

The CHECK checkout program is run  p r io r  to bringing up t h e  Escort  I11 system t o  
determine if a l l  of the  associated hardware is ’ONLINE‘. This hardware includes 
t h e  Neff, t h e  individual d i g i t a l  displays,  t h e  Falcons, 
t h e  ESP system, the  Aydin and CRT’s, t h e  button lamps, and t h e  pr in te rs .  I f  t h e  
Escort I11 system is up, CHECK w i l l  invoke E3S [see Sec. II.A.l.c.2)I t o  bring it 
down before continuing. 

t h e  number entry panels, 
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Some of t h e  checks are completely automatic, while o thers  r equ i r e  operator 
assistance.  C h e c k s  which do not require  operator assistance w i l l  p r i n t  an e r ro r  
message a t  the operator‘s console, if an e r r o r  condition ex i s t s .  When operator 
ass i s tance  is required, t he  CHECK program enters  a wait s t a t e  and p r i n t s  a 
prompting message a t  the  console. The operator must depress the  re turn  key f o r  
t h e  program t o  continue. If no e r r o r  corsdition i r  present, t he  computer will 
proceed t o  check t h e  next piece of hardware. It is not possible t o  repeat a 
s ing le  check before continuing with t h e  program. 

If the cen t r a l  t e r m i n a l  is i n  SCAN, an STS should be done ,before  CHECK is 
executed . 

SAMPLE: 

>6tCHECK 

CECKOUT 15:06:04 08-AUG-83 

TURN ON POWER FOR THE NEFF,NEPS AND IDDS, 
FALCONS,AYDINS,CRTS, AND LINE PRINTERS; 
AND DON’T FORGET TIE DH LINE($) ! 

DEPRESS CARRIAGE RETURN TO CONTINUE 

CHECKING THE NEFF.. . 
NEFF IS OK ! 

CHECKING THE NEPS... 
NEPS ARE OK ! 

PLEASE CHECK EkCH I D D  
DEPRESS CRRRIAGE RETUNJ TO CONTINUE 

CHECKING THE FALCON ( S  ) . . . 
FALCONG) IS/= OK 

CHECKING ESP SYSTEH... 
IF NO ERROR HESSAGES ARE PRINTED, ESP IS OK 

XBESP -- STOP 

PLERSE CHECK EACH CRT 
DEPRESS CARRIAGE FETURN TO CONTINUE 

PLEASE CHECK THE LIGHTS 
DEPRESS CARRIAGE RETURN WHEN YOU’VE SEEN ENOUGH 

PLEASE CHECK THE LINE PRINTERS ! 

CHECK -- STOP 

> 
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DESCRIPTION: 

This check is performed by the computer. 
response is: 

If no error condition exists, the 

CHECKING THE N E F F . . .  
NEFF IS OK ! 

If there is an error condition, one or more of the following error messages will 
be printed: 

CHECKING THE N E F F . . .  

[CHECK] DATE T I H E  : ERROR - S E R I E S  500 BUS NOT RESET 

[CHECK1 DATE T I E  : ERROR - CONTROLLER STATUS READ 

The controller status cannot be read 

[CHECK1 DATE T I E  : ERROR - INITIALIZATION OF NEFF PORT XX 

Remote port could not be initialized 

[CHECK1 DATE T I E  : ERROR - BOX XX SLOT XX GROUP XX 

Indicates a problem with the designated card 

[CHECK] DATE TIHE : ERROR - PORT XX BOX XX SLOT XX GROUP XX 

Indicates a problen with the designated card 

NUHBER ENTRY PANELS ( N E P S )  

This check is performed by the computer. 
response is: 

If no error condition exists, the 

CHECKING THE NEPS... 
NEPS ARE OK ! 
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I Line check failed to the Falcon 

If there is an error condition, one or more of the following error messages will 
be printed: 

CHECKING THE NEPS. . . 
[CHECK1 DATE TIHE ERROR - NEP AT LOCATION XX DEVICE RDDRESS XX 

Line check failure to the Falcon 

INDIVIDUAL DIGITAL DISPLAYS (IDD'S) 

This check requires operator assistance. The computer will clear each IDD and 
write the word CHECK to each display. It is the operator's responsibility to 
observe each display. The response for this check is: 

PLEASE CHECK E K H  IDD 
DEPRESS CARRIAGE RETURN TO CONTINUE 

If there is an error condition, one or more of the follouing error messages will 
be printed: 

ICHECKI DATE T I E  : ERROR - IDD AT LOCATION XX DEVICE ADDRESS XX 

Indicates a problem while trying to write to designated IDD; should 
check IDD's visually 

The operator must depress the return key for program to continue. 

FALC0:J HICEOCOPUTER 

This check is performed by the computer. 
response is: 

If no error condition exists, the 

CHECKING THE FALCON (SI.. . 
FALCON(S1 IS/ARE OK 

If there is an error condition, one or more of the following error messages will 
be printed: 

CHECKING 1% FALCON(S)... 

[CHECK] DATE TIHE : ERROR - FALCON LINE CHECK ENABLE 
Error in the line check with the Falcon 

[CHECK] DATE TIHE : EmOR - LINE CHECK DATA FROH FALCON 
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[CHECK1 DATE T I E  : ERROR - FALCON CHECKSUM 

Hay occur while t he  PDP-11 is t rying t o  execute a l i n e  check with t h e  
Falcon 

CCHECKI DATE TIHE : ERROR - FALCON LINE CHECK RELEASE 

Error i n  t h e  l i n e  check with the Falcon - 

ESP SYSTEH 

This check is performed by t h e  computer. 
response is: 

If no e r r o r  condition ex is t s ,  t h e  

CHECKING ESP SYSTEII... 
IF NO ERROR ESSAGES ARE PRINTED, ESP IS OK 

XBESP -- STOP 

Note that t h e  following message, by i t s e l f ,  does not  ind ica te  an e r r o r  condition: 

XBESP -- STOP 

If t h e r e  is an e r ro r  condition, a typ ica l  response is: 

CKECKING ESP SYSTEH... 
I F  NO ERROR ESSAGES ARE PRINTED, ESP IS OK 

SRQ TIHEOUT.ESP PROBABLY OFFLINE 
ESW= 1 SEQ= 2 ISB= 1 IOST(2)= 0 
XEESP -- STOP 

AYDIN AND CRT’S 

The &din check is performed by t he  computer; t h e  CRT check requires  operator 
ass is tance.  The response f o r  t h i s  check is: 

PLEASE CHECK EkCH CRT 
DEPRESS CARRIAGE RETURN TO CONTINUE 

If an Aydin e r r o r  condition e x i s t s  and there is no power t o  t h e  &din, t h e  e r r o r  
message is: 

[CHECK3 DATE T I E  : ERROR - COULD NOT ATTACH AYDIN 

The power may not be turned on 
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The computer will clear each CRT and write the word CHECK to it. It is the 
operators responsibility to observe each display. The operator must depress %he 
return key for the program to continue. 

LRtIpS 

This check requires operator assistance. The panel lamps will be turned on and 
off in sequence - all of the upper lamps in the first half of the cycle, followed 
by the lower lamps during the second half of the cycle. The operator should 
observe at least one complete cycle to determine that all of the lamps are 
functioning properly. The response for this check is: 

PLEASE CHECK THE LIGHTS 
DEPRESS CARRIAGE RETURN WHEN YOU'VE SEEN ENOUGH 

ff there is an error condition, the following error message will be printed: 

CCHECKI DATE T I E  : FALCON ERROR - UNABLE TO CHECK LIGHTS 

There is a Falcon problem while trying to check the lamps; this message 
is not always displayed, so the operator should visually check the 
lights 

The operator must depress the return key for the program to continue. 

PRINTERS 

This check requires operators assistance. The program will do a form feed and 
print the word CHECK at the top of the next page, on both the line printer and the 
alarm printer. The operator should verify that this has occurred. Also, if the 
line printer is not ready, the response is: 

15:10:22 *** LPO: -- Not ready 
The final response at the end of the CHECK program is: 

PLEASE CHECK THE LINE PRINTERS ! 

CHECK -- STOP 
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B. PREVIEW OF SYSTEH COtltlWDS 

The services available under FULL SYSTEM SUPPORT are invoked and controlled by 
a combination of function panels and ESCORT 111 commands, entered through the 
remote VAX 11/?80 terminal. These services are in general: 

I 

DATA ACQUISITION 

DATA DISPLAY 

PEFORHANCE CALCULATIONS 

LIHIT CHECKING 

DATA RECORDING 

DATA PLAYBACK 

The function panels are further discussed in Sec. 1I.G. (INPUT FU::ZTIO:! 
BUTTONS AND ENTRY PANELS). The commands are documented in detail in 
Sec. 1I.K. (COl"DS DESCRIPTIONS). The commands are grouped in function21 
categories. The functional categories and the commands available in each 
category are as follows: 

1. PRE-RUN 

E3INIT 

Establishes a communications connection between the supervisory computer 
and the facility computer, and initializes tables 

Prints statistical noise check of all Neff and ESP channels 

CALIB 

Performs pre-run calibration on Neff Class 1 channels 

- 

SAVE - 
Defines the baseline run conditions to be the current conditions with 
respect to codeouts, substitutions, and forces 
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RESET 

Resets the current run conditions to the baseline conditions 

BPRINT 

Prints the baseline run conditions with respect to codeouts, 
substitutions, and forces 

CPRINT 

Prints the current run conditions with respect to codeouts, substitutions, 
and forces 

Simulates real-time monitoring with stored data from known test coditions 

2. REAL-TIHE HONITORING 

SCPA 

Starts real-time monitoring of system 

- 

STS 

Stops real-time monitoring of system 

- 

Prints coefficients for dynamic calibration of Neff multiplexer channels 

Arms channels or groups of channels for limit checking 

LIHOFF 

Disarms channels or groups of channels for limit checking 
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1 

COUT 

Codes out channels 

I_ 

Reactivates a previously coded-out channel 

STDUW 

Invokes a status dump of a l l  channels 

RDUHP 

Invokes a research dump 

-- LDU” 

Invokes a dump of all limit check messages 

- 

Substitutes one channel for another 

UNSUB 

Removes a substitution of one channel for another 

FORCE 

Forces a channel to have a specified value 

UNFORCE 

Removes the force of a specified value for a channel 
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3. CHANNEL EDITING 

Edits parameters associated ulth sampled and calculated channels 

COEF - 
Edits polynomial conversion 
to engineering units 

coefficient blocks used to convert millivolts 

4. DISPLAY EDITING 

DISP 
7 

Creates a new alphanumeric display or modifies 
or an I D D  set 

an existing one for a CCT 

5. LIHIT CHECK EDITING 

60 

LIHIT 

Edits limit blocks that are used to define limit checking for 
calculated channels 

sampled and 

PARMETER INPUT 

Reviews and changes application parameters 

E3PAR 

Reviews and changes system parameters 



7.  HISTORY FILE 

PLAYBACK 

Runs the playback of history file data 

BLDHF 

Builds a history file to meet the requirements of the current test 

- 

If you enter a command that requires parameters and do not specify the parameters, 
the system If the parameter is 
optional, omitting it will result in a default value. Default values are define6 
in the Command Descriptions Section. Some commands involve detailed specification 
that is handled through dialog in addition to the prompting for unspecified 
parameters. It is sometimes preferable to edit the required data using a general 
purpose TEXT EDITOR. This method of editing is available for channel, displq, 
and parameter specification data that COEF, 
DISP, LIMIT, E3PAR, and PARAn commands. These commands create ASCII files that 
can be edited with the VAX EDT or other general purpose text editors. The file 
names and formats of these files are documented in the command decriptions 
together with the corresponding interactive commands. 

will prompt you for all the required parameters. 

is normally edited through the C € W ,  

C. DATA ACQUISITION 

1. NEFF DLTA ACQUISITIO:; NZD CONTROL SUESYSTEH 

The Neff Subsystem is one of the primary data acquisition sources for the 
Escort I11 system. It provides the analog input equipment for scsnninz 
and converting analog voltages from the many facility instrumentation 
devices. The subsystem also provides: 

a) digital inputs with register storage 

b) digital input sensing with bit interrupts 

c )  pulse counters 

d) digital to analog converter outputs 

e) digital registers with output relay contacts 

f) digital registers with TTL outputs 
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Appendix A, Figure 5, illustrates data acquisition and control support for 
four separate locations A, B, C and D. Location A is adjacent to the PD? 
11/34A computer while locations B, C and D can be up to 500 feet remote 
from the computer. All 
locations support all other devices that have been mentioned. 

Locations A and D support analog input equipment. 

The subsystem hardware is Neff Instrument Corporation System 620 Series 
100, 200, 400 and 500 equipment. Refer to the manufacturer's reference 
manuals for detailed specifications and operating characteristics. 

The subsystem interface to the PDP 
DliA interface and interrupt access. 

11/34A computer provides a high speed 

The subsystem provides the ability to continuously sample analog input 
channels in any random order, at their maximum sample rate, while 
providing concurrent access to the other individual input/output devices. 
Each analog input equipment feature includes a semi-intelligent controller 
that includes: 

a) a 4000 word scan pattern memory 

b) two 4000 word pin=; pong data buffers 

c) flexibility for scan control from any area of the scan pattern 
memory 

d) data buffer accumulation of acquired data words 

e) DNA transfer of datz from buffers to the computer memory at rates 
up to 300K words per second. 

Six separate subsystem configurations are defined to satisfy analog input, 
digital input, analog output and digital output needs at 10x10 SLIT, 
Facility Simulation, PSL-3, PSL-4, 8x6 SLIT and 9x15 LSUT. Detailed Neff 
Instrument Corp. subsystem configuration diagrams are illustrated in 
Appendix A, Figures 6 through 11. The configurations are included in this 
section as functional location tables. 

Even though initial configurations have been defined, it is important to 
note that the devices can be reconfigured and supported through any of the 
locations A, B, C or D. However, reconfiguration will have an application 
software impact. 
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I I I 
I l O X l . 0  SWT CONFIGURATION I LOCRT IONS I 
I I I 
I I I I I 
I I A I  B I D  I 
I I I I I 
IPDP 11/34A Computer Snterface I None I None I Requiredl 
I I I I I 
I subsystem Chassis I Requiredl Requiredl Requiredl 
I I I I I 
I Subsystem Controller I Requiredl Requiredl Requiredl 
I I I I I 
IClass 1 Analog Input Equipment, Channels1 None I None I 200 I 
I I I I I 
IClass 2 Analog Input Equipment, Channels1 None I None I None I 
I I I I I 

I I I I 1 

I Inputs I 32 I 64 I 64 I 
I I I I I 

I Discrete Inputs I 64 I 96 I 96 I 
I I I I I 
lDigital Outputs, Relay, Discrete Outputs1 16 I 32 I 32 I 
I I I I I 
IDigital Outputs, TIL, Discrete Outputs I 32 I 64 I 64 I 
I I I I I 
IPulse Counters I 4 1  4 1  4 1  
I I I I I 

0 1  a i  IDigital to Analog Converters I a i  

IDigital Inputs with Register, Discrete I I I I 

IDigital Inputs Sense with Bit Interrupt,l I I I 

Illustrated in Appendix A, Figure 6 



I I I 
I FACILITY SIliULATION CONFIGURATION I LOCATIONS I 
I I I 
I I I I I I 
I I A I B  I C I D  I 
I I I I I I 
IPDP 1 1 / 3 4 A  Computer Interface I Requiredl None I None I None I 
I I I I I I 
I Subsystem Chassis I Requiredl None I None I Requiredl 
I I I I I I 
I Subsystem Controller I Requiredl None I None I Requiredl 
I I I I I I 
IClass 1 Analog Input Equipment, Channelsl 16 I None I None I None I 
I I I I I I 

I I I I I I 
IDigital to Analog Converters I 8 I None I None I None I 
I I I I I I 

I Inputs I 32 I None I None I 64 I 
I I I I I I 

I Discrete Inputs  I 32 I None I None I 64 I 
I I I I I I 

I I I I I I 
IDigital Output, TTL, Discrete Outputs I 32 I None I None I 64 I 
I I I I I I 
IPulse Counters I None I None I None I 4 1  
I I I I I I 

IClass 2 Analog Input Equipment, Channelsl None I None I None I 32 I 

IDigital Inputs with Register, Discrete I I I I I 

IDigital Inputs Sense with Bit Interrupt,l I I I 1 

IDigital Outputs, Relay, Discrete Outputs1 16 I None I None I 32 I 

Illustrated in Appendix R, Figure 7 
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I I I 
I PSL-3 CONFIGURATION I LOCATIONS I 
I I I 
I I I I I 
I 1 A I B I  C I 
I I I I I 
IPDP 11/34A Computer Interface I Requiredl None I None I 
I I I I I 
ISubsystem Chassis I Requiredl Requiredl Requiredl 
I I I I I 
ISubsystem Controller I Requiredl Requiredl Requiredl 
I 1 I I I 
IClass 1 Analog Input Equipment, Channels1 256 I None I None I 
I I I I I 
IClass 2 Analog Input Equipment, Channels1 480 I None I None I 
I I I I I 
IDigital to Analog Converters I 16 I None I None I 
I I I I I 

I Inputs I 64 I 32 I 64 I 
I I I I I 

I Discrete Inputs I 96 I 64 I 96 I 
I I I I I 

I I I I I 
IDigital Outputs, TIL, Discrete Outputs I 64 I 32 I 64 I 
I I I I I 
IPulse Counters I 16 I None I None I 
I I I I I 

IDigital Inputs with Register, Discrete 1 I I I 

IDigital Inputs Sense with Bit Interrupt,l I I I 

IDigital Outputs, Relay, Discrete Outputs1 32 I 16 I 32 I 

Illustrated in Appendix A, Figure 8 
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I I I 
I PSL-4 CONFIGURATION I LOCATIONS I 
I I I 
I I I I I 
I I A I B I C I 
I I I I I 
IPDP 11/34A Computer Interface I Requiredl None I None I 
I I I I I 
ISubsystem Chassis I Requiredl Requiredl Requiredl 
I I I I I 
ISubsystem Controller I Requiredl Requiredl Requitedl 
I 
I 
- 
I 
I 
- 
I 
I 
I 
I 
I 
I 
I 
I 

- 
- 

- 

I I I I 
Class 1 Analog Input Equipment, Channelsl 256 I None I None I 

I I I I 
Class 2 Analog Input Equipment, Channelsl 480 I None I None I 

I I I I 
Digital to Analog Converters I 16 I None I None I 

I I I I 

Inputs I 64 I 32 I 64 I 
I I I 1 

Digital Inputs with Register, Discrete I I I I 

Digital Input Sense with Bit Interrupt, I I I 1 
Discrete Inputs I 96 I 64 I 96 I 

I I I I I 

I I I I I 
IDigital Outputs, TTL, Discrete Outputs I 64 I 32 I 64 I 
I I I I I 
IPulse Counters I 16 I None I None I 
I I I I I 

IDigital Outputs, Relay, Discrete Outputs1 32 I 16 I 32 I 

Illustrated in Appendix A, Figure 9 



31 

I I I 
I 8x6 SWT CONFIGURATION I LOCATIONS I 
I I I 
I I I I I I 
I I A I B I  C I D  I 
I I I I I I 
IPDP 11/34A Computer Interface I Requiredl None I None I None I 
I I I I I I 
ISubsystem Chassis I Requiredl Requiredl Requiredl None I 
I I I I I I 
ISubsystem Controller I Requiredl Requiredl Requiredl None I 
I I I I I I 
IClass 1 Analog Input Equipment, Channels1 48 I None I None I None I 
I I I I I I 
IClass 2 Analog Input Equipment, Channelsl 240 I None I None I None I 
I I I I I I 

8 I None I IDigital to Analog Converters I 8 1  8 1  
I I I I I I 
IDigital Inputs with Register, Discrete 1 I I I I 

I 32 I 64 I 64 I None I I Inputs .- 

I I I I I I 
IDigital Input Sense with Bit Interrupt, I I I I I 
I Discrete Inputs I 64 I 96 I 96 I None I 
I I I I I I 
IDigital Outputs, Relay, Discrete Outputs1 16 I 32 I 32 I None 1 
I I I 1 I I 
IDigital Outputs, TTL, Discrete Outputs I 32 I 64 I 64 I None I 
I I I I I I 
IPulse Counters I 4 1  4 1  4 1 tJone I 
I I I I I I 

Illustrated in Appendix A, Figure 10 
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I I 
I 9x15 LUST CONFIGUfinTION I LOCATIONS 
I I I 
I I I I I I 
I I A I  B I  C I D  I 
I I I I I I 
IPDP 11/34A Computer Interface I Requiredl None I None I None I 
I I I I I I 
I subsystem chassis I Requiredl Requiredl None I Requiredl 
I I I I I I 
ISubsystem Controller I Requiredl Requiredl None I Requiredl 
1 I I I I I 
IClass 1 Analog Input Equipment, Channelsl None I None I None I None I 
I I I I I I 
IClass 2 Analog Input Equipment, Channelsl 32 I None I None I 240 I 
I I I I I I 

I 1 I I I I 

I Inputs I 32 I 64 I None I 64 I 
I I I I I I 

I Discrete Inputs I 64 I 96 I None I 96 I 
1 I I I I I 
IDigital Outputs, Relay, Discrete Outputs1 16 I 32 I None I 32 I 
I I I I I I 
IDigital Outputs, TIL, Discrete Outputs I 32 I 64 I None I 64 1 
I I I I I I 

IDigital to Analog Converters I a i  8 I None I a i  

IDigital Inputs with Register, Discrete I I I I I 

IDigital Input Sense with Bit Interrupt, I I I I I 

IPulse Counters I 4 1  4 I None I 4 1  
I I I I I I 

Illustrated in Appendix A, Figure 11 
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CLASS 1 ANALOG INPUT EQUIPHENT 

The Class 1 Analog Input Equipment provides Neff Instrument Corporation Series 
100 or 200 amplifier per channel analog equipment. Sample rates m y  be up to 
50,000 samples per second. Input full scale ranges are (1) +5 nv., +10 mv., 
+20 mv., +50 mv., 5100 mv. and +ZOO mv. or (2) +25 mv., +50 -mv., ?io0 mv., 
7250mv., 7500 mv. or +1,000 ms. Refer to th; manufacturer‘s manual for 
Turt her o5era t ing spec I& ca t ions . 
CLASS 2 ANALOG INPUT EQUIPENT 

The Class 2 Analog Input Equipment provides Neff Instrument Corporation Series 
400 analog equipment. Sample rates may be up to 10,000 samples per secon8. 
Input full scale ranges are +5mv., +10 mv., 220 mv., 240 mv., 280 mv., +16C 
mv., 2320 mv., 2640 mv., and-+l,280 kv. Refer to the manufacturer’s mLal 
for further operating specifications. 

ALL REfZAINING INPUT RND OUTPUT DEVICES 

Refer to the Neff Instrument Corporation Series 500 manuals 
models: 

for the followin2 

Digital to Analog Converter - 620540 
Digital Input with Register - 620560 
Digital Input Sense with Bit Interrupt - 620561 
Digital Output, Relay - 620531 
Digital Output, TTL - 620530 
Pulse Counter - 620562 

2. IEEE 488 BUSS 

The IEEE 488 buss is used to obtain data from the ESP subsystem, which is the 
other primary data acquisition source for Escort 111. In addition to ESP, 
this IEEE standard buss structure can provide access to many commercially 
available devices. 

3. FUTURE DEVICE SUPPORT 

In addition to support over the IEEE 488 buss, other future device interfaces 
may utilize the spare EIA RS232 serial asynchronous ports, the special 
parallel input/output hterfaces direct to the Unibus and even some of th2 
Data Acquisition and Control Subsystem devices. 
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D. ALPHA-NUflERIC AND GRAPHIC DISPLAYS 

1. Alpha-Numeric Display Subsystem 

This subsystem provides t h e  video CRT type d isp lays  that are the  main 
point  of contact f o r  t h e  test conductor t o  monitor t h e  test progress and 
t h e  data obtained during a run. 

The subsystem configuration is i l l u s t r a t e d  i n  Appendix A, Figure 12. 
main subsystem funct ional  features include: 

The 

a)  Capacity t o  support 8 alpha-numeric displays 

b) rack mounted, f ixed convergence, color  TV monitors 

c) rack mounted raster scan display generation and subsystem control 
adjacent t o  host computer 

d) video data  transmission from raster scan display generation t o  TV 
monitor with a b i l i t y  t o  remote the  TV monitor up t o  500 feet. 

e) subsystem control  that  in te r faces  t o  t h e  PDP 11/34A host computer 
through a DR11-W DlIA i n t e r f ace  f o r  100,000 byte per second data 
t ransfer  r a t e  

f )  subsystem control  and individual scan display generator capable of 
supporting 100,000 byte per second data  rate 

g )  return t r ans fe r  of Cisplay dat.3, on se lec ted  display basis,  t o  
host computer upon request 

h )  avai lable  keyboard e d i t  support with a b i l i t y  t o  remotely locate  
with TV monitor 

i )  high speed display image copying, i n  shades of gray, shared aman: 
a l l  8 displays 

The primary user  control  is provided through combination funct ion 
button-entry panels, one f o r  each video display, that are interfaced t o  
t h e  PDP 1 1 / 3 Y A  independent of t h i s  subsystem. The major subsysten 
features f o r  each video display 5nclude: 

a) 80 charac te rs  per l i n e  

b) 24 o r  48 l i n e s  per display 

c) monochrome and 8 color  alpha-numeric 

d )  ras te r  scan display generation 

e)  100,000 byte per second r e f r e sh  memory update 
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f) 50 Ht automatic refresh of display not dependent upon the host 
computer 

g) character blink 

h) character protect 

i)  reverse background 

3) edit capability with available edit keyboard control 

k) cursor controls including absolute cursor addressing 

1) return transfer of display data to host computer upon request 

m) red, green, blue and RS170 composite video outputs to drive remote 
color TV monitor 

n) 96 standard ASCII characters 

01 character tab control, keyboard and host computer 

2. Graphic Displays (future) 

Computer 
displays. 

support uill be provided for five individual color graphic CRT 

Features of each color graphic CET display may include: 

a) 640x480 pixel display 

b) 16 colors 

c) raster scan graphics 

d) microprocessor based image generation 

e) command language graphic generation 

f) pixel addressing 

g) alphanumerics, 80 characters per line and 24 lines per display 

h) 96 standard ASCII characters 

i )  30 Hz noninterlaced 

j) available keyboard 

k) red, green, blue and RS170 composite video otuputs 
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1) R S l l O  drive sufficient for,.rerote 'I11 monitor and video copy device 

Hard copy may be available as either of two features: 

a) An expensive color hard copy printer can be provided and shared 
among the five displays. Printing will require approximately two 
minutes, during which time the display nust remain unchanged. 

b) A less expensive shades of gray copy can be provided in 
approximately 8 seconds. The RSl70 video can be copied, and if a 
frame grabber is used, the display udpate may continue 
uninterrupted. The copy device may be shared with the 
Alphanumeric Display Subsystem. 

E. INDIVIDUAL DIGITAL DISPLAYS 

This feature provides the ability to single out important parameters and 
display them gndividually, as compared to a CRT that displays a set of 
parameters. An individual digital display provides a single 20 or 40 
alphanumeric character line. Display data height is .5 inch for 20 characters 
and .3 inch for 40 characters. Cursor addressing allows label data to bc 
fixed and update data to be inserted frequently. 

An optional entry feature in conjunction with the display unit may provide 
feedback to the computer to select: 

1. the parameter to be displayed 

2. the type of data as: 

a) raw data count 

b) millivolt value 

c) engineering unit value 

The display units may be located individually or in clusters. Computer 
support will be provided through plugs that are daisy chained together to form 
a 4 wire serial communication buss. Display units include either self 
contained power supplies, that require a 110 VAC outlet, or will input DC 
voltages through the access plug. Display chains are supported at location A 
and remote locations B, C and D as defined in the Data Acquisition and Control 
Subsystem description. 

Computer support to the display units is by serial asynchronous ASCII message 
communications. A daisy chain monitor determines from the message content 
whether the message applies to the particular display unit. With this 
structure, displays may be moved around as long as prewired plugs and AC or DC 
power are available. Computer support will provide display test and blanking 
health checks. 
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F. INPUT FUNCTION BUTTONS C ENTRY PANELS 

This feature provides two separate  categories of interface to t h e  computer f o r  
i n t e rac t ive  support: 

1. d i sc re t e  momentary contact closures 

2. stat ic  numeric se lec t ion  data  

Input function buttons in t e r rup t  t h e  computer through a double buffered 
s t ruc tu re  special ly  designed t o  prevent any loss of random asynchronously 
generated contact closures. Separate access s t ruc tu res  are located a t  
loca t ion  A and remote locat ions B, C and D. The use r  interface features a re  
iden t i ca l  a t  each location. Each input has access t o  a reed re lay  co i l .  An 
input is energized by providing a momentary ground r e tu rn  t o  t h e  reed relay 
coil. A s ingle  input may be energized by any number of para l l e l  contact 
closures that provide a momentary ground return.  The reed re lay  c o i l  provides 
inherent protection from e lec t ros t a t i c  and electromagnetic noise t h a t  could  
produce false interrupts .  

Each function button input has available two re turn  s igna l  outputs that  dr ive 
lamp drivers .  The lamp d r ive r s  are controlled by t h e  computer and provide a 
functional display i n  d i r e c t  r e l a t ion  t o  t h e  function button input. 

Entry panels provide numeric keyboards f o r  entering f i v e  d i g i t  decimal data 
i n t o  t h e  computer. The entry panels provide a spec ia l  case of the  s t a t i c  
numeric select ion data. The numbers entered i n t o  the  computer represent a 
spec ia l  se lec t ion  process. One example is t h e  se lec t ion  of iinages t o  be 
displayed on CRT's. The physical interface f o r  the en t ry  panels is the same 
one that supports The in te r face  cons is t s  of 
plugs that  are daisy chained together t o  form a 4 wire serial communication 
buss. Plug chains are supported a t  location A and remote locat ions B, C and 
D. Entry panels include e i t h e r  s e l f  contained power suppl ies  that require  a 
110 VAC out le t  or w i l l  input  DC voltages through t h e  access plug. 

t h e  Individual D i g i t a l  Displays. 

Computer support for ent ry  panels is by serial asynchronous ASCII message 
communications. A daisy chain monitor determines from the message content 
whether t h e  message appl ies  t o  the p a r t i c u l a r  entry panel, interrogates  the  
panel and re turns  t h e  5 d i g i t  number t o  t h e  computer. With t h i s  s t r u c t u r e ,  
en t ry  panels may be moved around as long  as prewired plugs and AC or DC power 
are available.  

Escort  I11 requires  standard predetermined pushbutton and number 
en t ry  applications.  Special panel designs are avai lable  t o  provide t h e  
standard interface functions. Two panel sketches are i l l u s t r a t e d  i n  Appendix 
A, Figure 13. The panel designs do not preempt the  standard functions from 
being located elsewhere or paralleling pushbutton functions. 

a number of 
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G. OUTPUT CONTACT CLOSURES 

T h i s  feature is supported through the Data Acquisition and Control Subsystem. 
The subsystem structure allows this feature to be available at location A and 
remote locations B, C and D. Terminal strips provide physical access to the 
contact closures. 

1. The pertinent contact specifications include: 

a) register driven relays 

b) for C relay outputs, providing isolated 3 wire normally open and 
normally closed contacts 

c) contact rating, 20 watts at 1.5 amps or 200 volts D.C. 

2. Computer support requirements include: 

a) 16 bit register loading of 16 contact closures simultaneously 

b) register verification by the computer 

H. EVENT LOGGING 

An event file (EVENT.LIS) will be started each time a user Logs in to a 
facility account. EVENT.LIS will be listed on the facility printer at any 
time by issuing the list events command LEVENT. (not available at this time) 

All ESCORT XI1 commands are logged on disk EVENT.LIS and on the Central ESCORT 
111 console. Errors and other non-command events are, in generally, loggcc! on 
disk EVENT.LIS, the central console, the facility operator's terninal. Some 
errors involved in interactive procedures are logged on the facility 
operator's terminal, only. 

ESCORT I11 System messages have the general form: 

>E3 = message identifier as ESCORT I11 message 

ST = task name 

SH = software module name identifying source of message 

TH = date and time 

IN = identification number 
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L = severity level indicator 

I = information 

U = warniG 

E = error 

F = fatal error 

TEXT = error or information message, sometimes followed by NAK 
(see Appendix B for lists of error messages) 

Limit violation messages are logged on the log-and-alarm printer with date, 
time, and limit value block name. The optional log-and-alarm printer is a 480 
line per minute thermal printer, driven over a serial asynchronous interface 
for operation remoted from the facility computer. Limit violation messages 
can also be obtained via the facility printer using the LDUHP command. 

I. 

Neff multiplexer (class 2) channels are periodically re-calibrated during thc 
SCAN operation. The calibrations are initiated automatically; no comnand is 
issued to start them. The calibrations are controlled by the follouing systen 
parameters, which can be changed by the E3PAR command: 

SCAL = the number of scans between calibrations 

HCkVG = the number of scans in the zero and span averages used in the 
calibration 

NEFFCR = a switch (on or off) to control whether the calibration 
corrections should be applied when raw counts are converted to 
millivolts in SCAN 

HCZERO = limit for zeroes in percent of full scale; out of limit values 
are flagged with an asterisk 

HCSPAN = limit for spans in percent of full scale; out of limit values are 
flagged with an asterisk 

The HCALIB command can be used to get a printout of the average zeroes and 
spans and calibration coefficients. 
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SPECIAL HARDuARE: 

For each multiplexer channel chassis, there is a special calibration card of 
16 channels. The card has voltage sources (7/8ths of full scale) for each of 
the selectable gain ranges and for zero mv. h e n  these special channels are 
sampled, they read 718th~ of full scale. Currently, there are up to two 
chasses in use. The calibration cards occupy the channel numbers as follows: 

chassis 1 240-255 

chassis 2 496-511 

These channels may not be used for normal data sampling. 

SOFTWAPLE PROCEDURE : 

h e n  the channel sampling list is constructed, calibration channels are 
automatically added to the list as they are needed for multiplexer channels in 
use. The upranging restriction on Neff multiplexer channels is accounted f o r  
in the addition process. 

During on-line data monitoring (SCAN), a calibration is done at the beginning 
and every SCAL scans thereafter. During each scan, the calibration channels 
are sampled, as well as the normal data channels. At the start of the 
calibration, zero and span (?/8ths of full scale) counts are averaged over 
HCAVG scans. pair of linear coefficients for each 
calibration channel. The coefficients are used to convert from rau counts to 
millivolts and thus correct the millivolts. The basis of the calibration is: 

The calibration produces a 

let 

then 

let 

then 

F = inv at 7/8ths full scale 

CF = average counts at 7/8ths full scale over HCAVG scans 

CZ = average counts at zero over HCAVG scans 

C = current counts 

= current millivolts 

MI = F*(C-CZ)/(CF-CZ) 
= F*C/(CF-CZ) - F*CZ/(CF-CZ) 

MI = Kl*C + KO 

K1 = F/(CF-CZ) 

KO = -P*CZ/(CF-CZ) = -U*CZ 

(where K1 C KO are linear coefficients) 



R chassis may be at any one of the four locations A, B, C, or D. The lfCALIB 
command will print the zeroes, spans, and coefficients during SCAN. The 
calibration channels may not be used for normal data sampling. 

J. LIMIT CHECKING 

The rules for how to do limit checking are kept in limit blocks that are 
created and modified by the limit check editor. A block can have up to three 
independent levels of limit checking, that is, three independent sets of limit 
check rules. The rules are given by assigning values to the parameters 
associated with a limit check level. The parameters are: 

- a lower limit value (if needed) ' 

- an upper limit value (if needed) 

- up to four cform relay contacts to be closed on a limit violation 
- up to eight actions to be taken on a limit violation a violation to 
occur and the number of consecutive successes to cause a violation to be 
removed 

The three levels in one block allow for limit checking a data channel at 
different levels of severity. Data channels are associated with their linit 
blocks by setting the LH parameter In the channel editor to the name of the 
correct limit block. Calculated channels (performance calculations) m y  be 
limit checked the same way as sampled data channels. 

Limit checking may be armed or disarmed (enabled or disabled) in several ways: 

- By the setting of the system parameter LHCH to on or off. This 
of arm or disarm only at the beginnin;: of parameter controls the state 

the SCAN command. 

- By use of the arm and disarm pushbuttons during the SCAN operation. The 
pushbuttons cause all limit checks to be armed or disarmed. 

- By the use of the LIlfON and the LIHOFF commands. These commands arm and 
disarm individual channels or groups of channels. Groups of channels 
for limit check purposes are formed by setting the LG parameter for each 
desired channel in the channel editor. The LG parameter is set to a 
group number from 0 to 1. Channels with the same group number may be 
armed or disarmed as a group. 

- The last arm of disarm change takes precedence over the previous state 
of arm or disarm. Thus, the LIHON and LIHOF commands can override the 
pushbutton settings and the pushbuttons can override the commands. 

- Channels that are coded out are never limit checked. 
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On t h e  CRT displays, channels with l i m i t  check v io la t ions  are displayed i n  
reverse video. On the  I D D  displays,  channels with v io l a t i i ons  are flagged 
with a so l id  rectangle.  Channels whose l i m i t  checking has been disarmed are 
flagged with an a s t e r i s k  on both kinds of displays.  Special  
llmit-check-oriented displays can be created by use of t h e  DISP command. 

Uhenever l i m i t  check v io la t ions  occur or are cleared, a l i m i t  check message is 
generated. i f  t h e  f a c i l i t y  has one. 
The message is a l s o  wr i t ten  t o  a d i sk  f i l e  which can be pr inted l a t e r  on t h e  
logging pr in te r  by use of t h e  LDUW command. The system parameter L I m R  is 
set to on or off t o  ind ica te  whether the f a c i l i t y  has an alarm p r i n t e r  for  
l i m i t  messages. 

The message is sen t  t o  t h e  alarm pr in t e r  

The format of a l i m i t  check message is: 

T I E  da te  and t i m e  

IN/OUT shows coning i n  l i m i t s  o r  going out of l i m i t s  

uom word number of t h e  data  channel 

N A E  n a m e  of t he  channel (subscripted) 

DATA data  value of t h e  channel 

LIHIT l i m i t  value 

UP/LOW shows an upper or lower l i m i t  

LEVEL l e v e l  number af the  l i n i+ ,  

(LOSS 1 appears only if messages a f t e r  t h i s  one were l o s t  

I t  is possible to l o se  some l i m i t  messages i f  hundreds of them occur f o r  a feu 
scans of data. The e a r l i e r  messages are preserved u n t i l  t h e  output devices 
can catch up wi th  t he  number of messages being generated. 

When t h e  SCAN command is invoked: 

- L i m i t s  are armed or disarmed depending on t h e  s e t t i n g  of t h e  systen 
parameter LHCH. The l i g h t  on t h e  arm or disarm pushbutton is lit 
accordingly. 

- The disk f i le  of l i m i t  check v io la t ion  messages is i n i t i a l i z e d .  

- A l l  the  cform re lay  contacts  are opened. 



- Check f o r  arming o r  disarming of individual channels or groups of 
channels by the  commands LIHON or  LIHOFF. 
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After SCAN acquires each scan of data, converts it to engineering uni t s ,  and 
does t h e  performance calculat ions on it; t h e  following l i m i t  check operations 
are done: 

- Check f o r  pushbutton arm or disarm of a l l  l i m i t  checking. If t h e  
pushbutton has been pushed, a message is s e n t  to t h e  terminal and t h e  
pushbutton l i g h t  is lit. 

- If a channel is coded out, it is not l i m i t  checked. 

- The data  ck;annel value nust be s t r i c t l y  less than t h e  lower l i m i t  or 
s t r i c t l y  grea te r  than the  upper l i m i t  t o  be out  of l i m i t s .  

- A data  channel must be out of l i m i t s  N times i n  a row t o  cause a 
violat ion.  A channel must be within l i m i t s  N times i n  a row t o  c l e a r  a 
violat ion.  N comes from the  l i m i t  ed i tor .  

- On violat ions,  switches are set t o  cause l i m i t  check act ions i f  ac t ions  
are specif ied i n  t h e  l i m i t  block. 

- If a vio la t ion  has j u s t  occurred or has j u s t  been cleared, a l i n i t  check 
message is generated. 

- Store  up t o  100 messages i n  a computer memory buffer  f o r  t he  a l a r n  
p r in t e r .  If t h i s  buffer overflows, t h e  l as t  message i n  it is  rr,arked 
with t h e  word LOSS. 

- Store  up t o  2 0 0  messages i n  a computer memory buffer 
of l i m i t s  messages. 
marked wi th  t he  word LOSS. 

f o r  t h e  d isk  f i l e  
I f  t h i s  buffer overflows, t he  l a s t  message i n  it is  

- On violat ions,  c lose  cform relay contacts  as spec i f ied  i n  l i m i t  block. 

- Send up t o  th ree  l i m i t  check messages t o  t h e  alarm pr in te r ,  i f  t he  
f a c i l i t y  has an  alarm pr in te r .  The presence of an a l a r n  p r in t e r  i s  
indicated by t h e  s e t t i n g  of the system parameter LIHPR. 

- Write up t o  twenty messages to the  l i m i t  check message d isk  f i le.  

- Check the  l i m i t  check act ion switches and do t h e  actions.  
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K. COl"D DESCRIPTIONS 

1. PRE-RUN 

EXNIT 

- A_- _- 

Establishes a communications connection between the VAX supervisory 
computer and the PDP-11 facility computer and initializes tables 
(shouldn't use in SCAN) 

FOIUlAT: 

E3INIT 

DESCRIPTION : 

E3INIT tests the communications, initializes the scan list, sets th? 
default display formats and other system defaults, and records a 
reference reading on the data collector. 

Prints statistical noise check of all Neff and ESP channels 
(can't use in SCAN) 

FORHAT : 

STAT 

DESCRIPTION : 

STAT acquires several scans of data. It then computes a mean, min, 
max, standard deviation, unin and UMX for each channel. Thz 
statistics are then sent to the facility printer. The number of scans 
and the reporting tolerances are system parameters changeable by t h e  
WPAR command. 

PNSAfIP = number of samples in averages 

PSTDW = limit for umin and umax in units of standard deviations; 
out of limit values are flagged with an asterisk 



CALIB - 
Performs pre-run calibration on Neff Class 1 channels (can’t use in SCAN) 

FORHAT: 

CALIB 

DESCRIPTION: 

CALIB samples the Neff class 1 channels with known inputs (7 /8 of full 
scale). CALIB then computes correction coefficients for use during 
real-time monitoring. A printout of the coefficients and associated 
statistics is also produced. Before a YES or NO reply is made to save the 
coefficients, the printout and any terminal error messages should be 
inspected. The EDC voltage standard must be in ‘PROGRAM’ mode. 

The number of samples, report type, and tolerances are system parameters 
changeable thru the E3PRR command. 

P N S W  = number of samples for average zeroes and spans 

PZEROA = limit for average zeroes in percent of full scale; out of 
limit zeroes are flagged with an asterisk 

PSPANA = limit for average spans in percent of full scale; out of 
limit spans are flagged with an asterisk 

PSTDA = limit for umin and umax in units of standard deviations; out 
of limit values are flagged with an asterisk 

REPORT = FULL or EXCP for exception reporting in the printout 

NEFFCR = a switch (ONIOFF) to control whether the calibration 
corrections are applied when raw counts are converted to 
millivolts in SCPA 

The full printout contains average zeroes and spans, the standard 
deviation, min, max, umin, umax, average counts for zeroes and spans, and 
the correction coefficients. Unin is the number of standard deviations 
that the min is away fromthe mean. Umax is the number of standard 
deviations that the max is away from the mean. Under exception reporting, 
the printout contains only channels that are flagged as out of limits. 

SPECIPL HARDlJA!!!: 

There is a programmable EDC voltage standard that is connected to the 
channels by calibration relays. The relays are switched on and off by 
programnable TTL outputs. The voltage standard must be in ’PROGRPA’ mode. 
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RESTRICTIONS: 

The number of samples shall not exceed 15. This restriction protects 
against keeping the Neff calibration relay contacts on for more than five 
seconds. More than five seconds may cause overheating to produce 
inaccuracies. 

The time between calibrations should be at least 8.3 minutes (500 sec). 
T h i s  time period allows the calibration contacts to cool down from the 
previous calibration. 

Defines the baseline run conditions 
to codeouts, substitutions, and forces 

to be the current conditons with respect 

FOPmT : 

SAVE 

RESET 

Resets the current run conditions to the baseline conditions 

FORnFIT : 

RESET operation(s1 (separated by commas) 

CD = codeouts 

SB = substitutions 

FR = force functions 

BPRINT 

Prints the baseline run conditions with respect to codeouts, substitutions, 
and forces 

F O W T :  

BPRINT 
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CPRINT 

Prints the current run conditions with respect to codeouts, substitutions, a d  
forces 

FORMAT: 

CPRINT 

SItIRUN 

Simulates real-time monitoring with stored data from known test conditions 

FORHAT: 

SIHRUN (INTERVAL) 

PARAETERS : 

INTERVAL = Optional parameter used to set the scan time interval. 
The INTERVPL is input as a decimal number in units of seconds. 

DEFAULT scan interval is one second. 

DESCRIPTION: 

The SIHEUN command starts all real-time monitoring functions. The Systen 
performs the same as if the SCAN command had been entered. The simulation 
data is acquired from a previous run by copying the history file into t h e  
simulation data file. SIHRUN will continue until terminated by the STS 
command. 

2. REAL-TIE HONITORING 

GENERAL : 

The commands, LIHON, LIMOFF, COUT, CIN, SUBS8 and FORCE, m y  either be 
given alone or with the parameter(s1 desired. If given alone, a prompt 
will be given for the parameter(s) requested. 
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SCAN 

S t a r t s  real-time monitoring of system 

- 

FORHAT: 

SCAN (INTERVAL) 

PIBAHETERS: 

INTERVAL = Optional parameter used t o  set t h e  scan t i m e  i n t e rva l .  
The INTERVAL is input as a decimal number i n  u n i t s  of seconds. 

DEFAULT scan in t e rva l  is one second. 

DESCRIPTION : 

The SCAtJ command starts a l l  Real-Time Honitoring functions.  
activated are: 

Functions 

DATA ACQUISITION 

LIHIT CHECKING 

PERFORMANCE CALCULATIONS 

REAL-TIE DISPLAYS 

HISTORY FILE WRITE 

DATA RECORDING ACTIVATION 

Contact In te r rupts  (pushbuttons) are ava i lab le  to:  

1) record 

2)  cycl ic  record 

3) playback s t ep  

4) freeze h is tory  f i l e  #1 

5 )  unfreeze h is tory  f i l e  P1 

6) freeze h is tory  f i l e  #2 

7 )  unfreeze h is tory  f i l e  #2 

8 )  freeze h is tory  f i l e  #3 

9) unfreeze h is tory  f i l e  t3  

Real-Time lionitoring w i l l  continue u n t i l  terminated by t h e  STS Command. 
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STS 

Stops Real-Time Honitoring of System (stops SCAN, PLAYBACK, and S1liRU:J) 

- 

FORHAT: 

STS 

HCALIB 

Prints the coefficients for the dynamic calibration of Neff multiplexer 
channels (must be in SCAN) 

F0Pm.T: 

HCALSB 

DESCRIPTION: 

The Neff multiplexer channels are periodically recalibrated during real 
time monitoring. 
coefficients of the latest calibration. 

HCALIB causes a printout of the zeroes, spans and 

LIHON 

Wins channels or groups of channels for limit checking (must be in SCAH) 

FOFUihT: 

LIHON channel id(s) 

PAFWETERS : 

CHANNEL I D  or limit group number: 

channel name 

channel number 

NA = channel name 

CH = channel number 

LID = word number 

LG = limit group number (0-7) 



5 0  

DESCRIPTION : 

Selectively turns  on the  l i m i t  checking for given channel names o r  
numbers, word numbers, and/or l i m i t  groups. 

LIHOFF 

D i s a r m s  channels or groups of channels f o r  l i m i t  checking 
(must be i n  SCAN) 

FORHRT: 

LIHOFF channel i d ( s )  

PARFVIETERS: 

CHANNEL ID or l i m i t  group number: 

channel name 

channel number 

NA = channel name 

CH = channel number 

WD = word number 

LG = l i m i t  group number ( 0 - 7 )  

DESCRIPTI0:I : 

Selectively turns  off  the  l i m i t  checking f o r  given channel names o r  
numbers, word numbers, and/or l i m i t  groups. 

COUT - 
Codes out channels (codeout symbol is H, follows parameter) 

FORHAT: 

COUT channel i d ( s )  (separated by commas) 



P-TERS : 

CHANNEL I D  

E X r n L E S :  

4003 

4002-4004 

m=22 

wD=21-25 

PNORtl 

PTREF (3) 

TTORF ( 1-6 1 

(single channel number) 

(simple band of channels) 

(word number) 

(band of word numbers) 

(channel name) 

(subscripted name) 

(band of subscripts) 

Reactivates a previously coded-out channel (removes H symbol) 

FORHAT : 

C I N  channel fd(s) (separated by commas) 

P W T E R S  : 

CHANNEL ID ... or CH=PLL (for all channels) 
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EXAMPLES: 

4003 

4002-4004 

m=22 

wD=21-25 

PNOFUl 

PIREF (3 1 

TIORF (1-6 ) 

STDUlIP 

Invokes a status dump of all channels 

FOWQT : 

STDUHP 

DESCRIPTION : 

(single channel number) 

(simple band of channels) 

(word number) 

(band of word numbers) 

(channel name) 

(subscripted name) 

(band of subscripts) 

A status dump is a snapshot of one scan of data. The printout contains 
the engineering unit values of all the sampled channels and the values of 
all the calculations. Optionally, the printout can also include raw 
counts and millivolts. These options 
through the E3PI;R command. 

C" NAHE VALUE TAG 

4 0 0 1  TESTV 
4 0 0 2  THEAT 

4 0 0 4  SECDRl 
4 0 0 5  VALVE 
4006 FLEXW 
4 0 0 7  I T 0 7  
4008 IT08 

4 0 0 3  HEATER 

0.459272€+02 
0.284018E+00 
0.738193E+01 
0 ,6835261-04  
0.289385E-02 
0.562901€+00 
0 .365095€+02 
0 .2080052+02 

are system parameters changeable 

CHAN N E  VALUE TAG 

4 0 5 1  KU 
4 0 5 2  KU 
4 0 5 3  KU 
4 0 5 4  KU 
4 0 5 5  KU 
4 0 5 6  KU 
4057 KU 
4 0 5 8  KU 

( 0 0 3 )  0 .363949E-01 
( 0 0 4 )  0 .785432E+03 
(005) 0 .1522478+01 
( 0 0 6 )  0.895562E+00 
( 0 0 7 )  0.452786E-02 
(008) 0.245875E-03 
(009) 0.683459E+OZH 
(010) 0.532784E-01 
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Invokes a research dump 

FOPnT:  

RDUW 

DESCRIPTION: 

RDUHP does a printout of selected variables. 
variables are agreed upon by the engineer and the programmer. 

The number and format of the 

Invokes a dunp of all limit check messages 

DESCRIPTION : 

LDUllP prints the disk log file of all of the limit check messages on the 
facility printer. 

SUB 

Substitutes one channel for another 

- 

FOlUlAT: 

SUB a,b,c,d,etc. 

P W T E R S  : 

CHANNEL ID: 

channel name 

channel number 

NA = channel name 

CH = channel number 

UD = word number 
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DESCRIPTION: 

Channel a replaces channel b, channel c replaces channel d, etc. The 
substitution is done at the engineering unit level. 
MY be made. 

Up to 100 substitutions 

UNSUB 

Removes the substitution of one channel for another 

FORMAT : 

UNSUB a,b,etc. 

PAFWETERS : 

CHANNEL ID ... or CH=ALL (for all channels) 

channel name 

channel number 

NA = channel name 

CH = channel number 

t!D = word number 

DESCRIPTION: 

The substitution for channel a and the substitution for channel b are removed. 

FORCE 

Forces a channel to have a specified value 

- 

FORHAT: 

FORCE a,value,b,value,etc. 
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PARAHETERS: 

CHANNEL ID: 

channel name 

channel number 

NA = channel name 

CH = channel number 

UD = word number 

DESCRIPTION : 

The value following channel a replaces the engineering units for channel 
a. The value following channel b replaces the EU for channel b. Up to 
100 forces may be made. 

UNFORCE 

Removes the force of a specified value for a channel 

UNFORCE a,b,etc. 

P W T E R S  : 

CHANNEL ID ... or CH=ALL (for all channels) 

channel name 

channel number 

NA = channel name 

CH = channel number 

ED = word number 

DESCRIPTION: 

The force of a specified value for channel a and the force of a specified 
channel for channel b are removed. 
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3. CHANNEL EDITING 

INTEFXCTIVE USRGE 

The commands C W ,  COEF, DISP, L I E 1  and PRRAn are interactive editor-type 
commands. They establish a dialogue with the user. Whenever the editiw and 
operating commands are given together on the same line, the user is returned 
to the nonediting mode after completing the editing function. However, when 
the editing and operating commands are entered separately, the user remains in 
the editing mode after completing the editing function and is prompted for 
another operation command. 

CHAN, DISP and LIHIT work on lines of information. The lines consist of 
parameters or values separated by commas. The values are identified by 
2-letter keywords such as XX=value. When a keyword has more than one value, 
they are enclosed in paranetheses as XX=(value,value...). They can also be 
identified positionally by the order in which they appear in the standzrd 
format of a line. 

Edits parameters associated with sampled and calculated channels. Calculated 
channels are included in the edit lists so that they can be limit checked and 
displayed the same way as sampled channels. Editing is done in a 
conversational manner. 

FORHAT : 

CHAN operation,channel id 

EDIT OPERATIOtU' COnryV:DS: 

A = ADD new channels to the end of the list 

I = INSERT new channels into the list 

C = CHANGE one or more parameters associated with an existing channel 
or variable (CHANGE displays the current parameters, prompts for 
changes, and then displays the updated parameters) 

R = REVIEW displays the current parameters for a band of channels or 
variables 

P = PRINT all sampled and calculated channels on the facility printer 

CN = CHANGE UITH NO REVIEW changes the parameters associated with a 
band of channels or variables (CHANGE WITH NO REVIEW is intended 
for the more experienced user) 

D = DELETE channels or variables from the list 
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F = FILE edit changes to disk in order to prevent loss tn case of a 
system crash (not available at this time) 

? = Explain the required response 

/ = End the channel editing session 

(CR) End the present phase of response 

WARNING: The RDD, INSERT, DELETE, and C"GE-name commands should not be used 
without consulting the programmer. Otherwise, serious errors in calculations may 
occur . 
GENERAL 

During the SCAN operation, ADD, INSERT, and DELETE are not permitted. The channr-1 
number may be a single channel number, a simple or a discontinuous b m 3  of 
channel numbers. All of the parameters except the channel number and the gain for 
sampled new channels may be defaulted. The channel number must precede all of t h e  
positional parameters except the name. The channel number indicates whether the 
channel is sampled or calculated. If the new channels are named the same as the 
previous array not named at all, they are appended to the previous array. 
New channel names do not need and may not have subscripts, since the progran will 
assign then. A subscripted name associated with a band of channels is increment& 
as the band is expanded. 

band, 

or are 

KEYWORDS: 

NA = channel or variable name up to six characters, a subscript up to three 
digits is optional. The first character must be alphabetic. 

CH = channel number four to five digits.  The two high order digits indicate 
the type and location of the data source. Calculated variables also are 
assigned a channel number (see paragraph on CHANNEL NUmERS in this 
section). 

WD = word number, the order in which channels appear in the list. Can be used 
for positioning to channel information to be edited. Word numbers can 
only locate channels, they cannot be assigned. 

RA = gain range setting in millivolts or ESP counts per psi. 
Neff gain settings are: 

Class 1: 5,10,20,50,100,200,500,1000 mv. 

Class 2: 5,10,20,40,80,160,320,640,1280,2560,5120,10240 mv. 
(for class 2 channels only, there is a restriction on 
decreasing the gain setting for consecutive channels by 
more than five steps) 
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EU = name of engineering unit conversion rule (up to six characters) 

= XXXXXX the name of a coefficient block defined by the COEF command 

= a reserved name for commonly used rules 

= IDN identity conversion (no conversion) 

= ESP for ESP channels 

= TX15OF type X thermocouple with 150 O F  reference 

= TX32F type X thermocouple with 32 OF reference 

= TXFLT type X thermocouple (floating reference) 

where type X is either E, 3, K, R, or T 

E = nickel-chromium alloy versus a copper-nickel alloy-chrome1 
constantan 

J = iron versus a copper-nickel alloy-I/C iron constantan 

K = nickel-chromium alloy versus nickel-aluminum alloy-C/A 
chrome1 alum1 

R = platinum-13% rhodium versus platium 

T = copper versus a copper-nickel alloy-I/C copper constantan 

PC = n a m e  of post-conversion calculation (2 characters) 

= BA ac?d barometer to engineering units 

= FA convert temperature to OF 

= RA convert temperature to OR  

= CE convert temperature to OC 

= KE convert temperature to OK 

= NO no post-conversion 

CD = codeout indicator 

= Y for codeout 

= N for no codeout 

RF = reference channel name for floating reference thermocouples and marker 
channel for multi-range instruments 
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LH = n a m e  of l i m i t  check r u l e  (up t o  six characters) 

= XXXXXX t h e  name of a l i m i t  check block defined by t h e  LIHIT command 

= NONE no l i m i t  check 

LG = l i m i t  check group number f o r  selectable  l i m i t  checMng on groups of 
channels (each l i m i t  check group may be se lec t ive ly  turned on o r  off) 

= O t o I  

DEFAULTS : 

EU = I D N  

PC = NO 

CD = N 

RF = NONE 

LH = NONE 

LG = 0 

POSITIONPL ORDER: 

1 
I variables  is: 

The posi t ional  order for entry f o r  information associated with charnels and 

NA~TTORF(3),CH~4003~RA=10,EU~TTl5OF,PC~FA~CD~N~~~NONE~LH~~YZ~LG~O 

or TTORF(3),4003,10,TT15OF,FA,N,NONE,XYZ,O 

RESTRICTION: If keywords are not used, a l l  parameters must be i n  the  sequential  
order shown above, using commas i f  any parameters are t o  be omitted. If keywords 
are used, the channel number must precede a l l  parameters except t h e  i t e m  name. 
Each t i m e  a keyword is used, t h e  position is reset and the following non-keyword 
parameters nutst be sequential  unless another keyword is given. 
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CHANNEL ID ---- 
The CHANNEL ID identifies the channel or channels to be changed or deleted. The 
CHANNEL ID may be a word number, a channel name, or a channel number. It may also 
be a simple band of word numbers, channel A 
number without a keyword is If the CHANNEL ID is 
a channel number, only the first occurence of the channel in the channel lineup is 
operated on. If a channel appears more than once, it must be Sdentified by the 
word number or subscripted name. The only restriction on the order of channels 
that appear in the channel lineup is that all the calculated channels must follou 
all the sampled channels. 

name subscripts, or channel numbers. 
assumed to be a channel number. 

EXAHPLES: 

4003 (single channel number) 

4002-4004 (simple band of channels) 

m=22 (word number) 

UD=21-25 (band of word numbers) 

PNORn (channel name) 

PTREF(3) (subscripted name) 

TTORF ( 1-6 1 (band of subscripts) 

INSERT 

The CHANNEL ID points to the word before the intended insertions. In order to 
insert at the beginning of the list, If the new channels are named the 
Same as the following array, they become the beginning of the following array. 
The insertion of new names must not attempt to split an existing array in tuo. 

use U D = O .  

The changed channel number may only be a single channel or a bands of channels. 
For a band, the channels are operated on one at a time. If the changed channel is 
named the same as the previous array, it is appended to the previous array. If 
the changed channel is named the same as the following array, it becomes the 
beginning of the following array. Changes to channel names nust not attempt to 
split an array in two. On any change, any or a l l  of the parameters following the 
word number may be changed to different names, numbers, or conditions. 
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CIBNGE WITH KO REVIEW 

For the more experienced user who does not wish to see the channel listing printed 
as changes are made, the CHANGE WITH NO REVIEU may be implemented. When using 
this command, both the CHANNEL ID and the changes should be given together. The 
changed channel number may be a single channel, a simple band, or a discontinuous 
band. Up to 999 channels may be changed in one band. If the band of new channels 
is longer than the number of channels being changed, the excess is ignored. If 
the band of new channels is shorter, the last channel is repeated. 

DELETE does not actually occur until the DEET€ operation is 
done to avoid the confusion of word numbers changing during the operation. 

terminated. This is 

BMDS 

In a band of channels, the device number portion of the channel numbers nwst be 
the same. For a band of ChaMekt the channels are selected irrespective of th? 
order in which they appear in the channel lineup. Channels are not assumed to be 
in any particular order in the lineup. An error in a band of channels, word 
numbers, or names causes the whole band not to be processed. Discontinuous bands 
are used for new channel numbers only. may be up to 10 items separated by 
comas and enclosed in parentheses. Calculated channels and sampled channels m y  
not be mixed in a discontinuous band. 

There 

NA = AECD(1-5) 
CH = 4000-4007 

(simple band) 
11 11 

(discontinuous band) 

CHANNEL N E S  

The channel names may be up to six characters long and must start with an 
alphabetic character. The names may be subscripted from 1 to 999 to form an array 
and all channel elements in the array must be contiguous. 
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CHANNEL N U E R S  

A system of channel numbers has been worked out to identify the type of device 
being used and its location in the facility. The three low-order digits (XXX) are 
the channel number normally associated with the device. The one or two high-order 
digits indicate device type and location as follows: 

lXXX 
wxx 
3xxx 
4xxx 
sxxx 
6XXX 
7xxx 
8XXX 
sxxx 
lOXxX 
llXXX to 
13xxx 
l4XXX 
15xxx 
16XXX to 
8OXXX 
81XXX to 
84XXX 
85XXX to 
88XXX 
89XXX to 
92xxx 
93xxx to 
94XXX 
95xxx to 
99xxx 

Neff Class 1 analog Location A 
Neff Class 1 analog Location B 
Neff Class 1 analog Location C 
Neff Class 1 analog Location D 
Neff Class 2 analog Location A 
Neff Class 2 analog Location B 
Neff Class 2 analog Location C 
Neff Class 2 analog Location D 
ESP subsystem (first) 
ESP subsystem (second) 

Reserved 
Digital input 
Pulse Counters 

Reserved 

Digital output form 'C' relay 

Digital output TTL 

Digital-to-analog output 

Reserved 

Calculations 

SAHPLED M D  CALCULATED CHANNELS 

The parameters for a channel or calculation are organized as one 
line in a file. The channels m y  be entered in any order, but 
it is recommended they be grouped by device type. 
Will actually be sampled by device type. 
after the sampled channels. 
used by the display editor command DISP to specify values to be displayed. 

The channels 
The calculated channels appear 

The channel and variable names are 
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A printout of all the sampled and calculated channels appears as follows: 

WORD C " N E L  
NUllBER "E 

1 
2 
0 0 

0 

100 
101 
102 . 0 

0 . 
0 . 

456 

TESTMl 
VfM 

0 

0 0 

SPAR58( 43) 
ESP ( 1) 
ESP ( 2) . 0 . 0 

0 

ESP (356) 

WORD 
N U E R  

CHANNEL 
NUHBER 

4001 
4002 

0 

0 . 
4100 
9001 
9002 . 0 . . . 
9356 

GAIN/ E.U. POST 
RANGE CONV CONV 

50 MI 
50 MI . 0 . . 
50 MI 

1000 PSI 
1000 PSI . . . . 

I D N  
co2 

0 . . 
I D N  
IDN 
I D N  . . . . 

NO 
NO 

0 . 0 

NO 
NO 
NO 

0 0 

0 . 0 0 . . 
1000 PSI I D N  NO 

CALCULATED CHANNELS 

CODE 
-OUT 

N 
N 
0 

0 

;J 
N 
N 
0 0 . . 
0 0 

N 

CHANNEL CHANNEL CODE LIMIT LIMIT 
N E  NUmER -OUT CHECK GROUP 

457 RUN 95001 N NONE 0 
458 BATCH 95002 N NONE 0 

0 . 0 . . 0 . . . 0 0 . 
0 

. 
0 

0 
0 . . . . . . . 

0 

. . 
0 0 

0 . 0 

562 RDG 95107 N NONE 0 

PROIIPTS: 

ENTER EDIT OPERATION >> 

REFERENCE LIMIT LIHIT 
CHANNEL CHECK GROUP 

NONE 
NONE 

0 

0 

NONE 
NONE 
NONE . . . . . . 
NONE 

NONE 
NONE 

0 . 
0 

NONE 
NONE 
NONE . . . . . 
NONE 

0 
0 
0 . 
0 . 
0 
0 
0 . . 
0 . . 
0 

The previous edit operation is finished. 
return) for end of editing session. 

Select another one or default (carriage 
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ENTER NEU CHANNELS 
>> 
N e w  channels or calculat ions are being added o r  inser ted  t o  the  list. The new 
l i ne  must include a channel number and a gain range se t t i ng .  The other  parameters 
on t h e  line may be defaulted.  Parameters are entered by keyword, posi t ional ly ,  or 
both: 

NA=PRES,CH=4003,GA=lO,EU=ABCD (by keyword) 

PRESr4003,10,RBCD (posi t ional ly)  

PRES, 40 0 3 ,  EU=hBCD (pos i t iona l ly  and by keyword) 

ENTER PRECEDING CHANNEL I D  >> 
Used only w i t h  INSERT command, 
t h e  inser ted  channels. 

determines w h a t  channel number w i l l  be followed by 

ENTER CHANNEL I D  >> 
The CHANNEL I D  i den t i f i e s  t he  channel The CHAN!.ZEL 
I D  may be a channel name, a channel number, o r  a word number. A number is assurxd 
t o  be a channel nunher. 

-- 
a t  which ed i t i ng  w i l l  be done. 

ENTER CHANGES >> 
Parameters associated with a channel's l i n e  of information are displayed by thc  
computer and the user may then change any o r  a l l  of t he  parameters, except t hz  
word number. 

EETER CHANNEL ID,CWGES 
>> 
For use  only w i t h  t h e  CHANGE UITH NO 
changes a r e  entered on t h e  same l ine .  

REVIEW command, both t h e  CHANNEL I D  and the  

EXAHPLES : 

The S and >> and any information preceding t h e  >> are responses entered by the  
central computer. Any information following t h e  >> is by t h e  use r  entered on the  
c e n t r a l  terminal. If t he re  is no infornat ion shown on t h e  l i n e  after t h e  >>, t h e  
user entered a carriage return.  

Enter C W  editing: 

t CHAlJ 
14-SEP-83 11:01:22 
ENTER EDIT OPERATION >> 
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Add new channels: 

ENTER EDIT OPEF&TION >> A 
ENTER NEU CHANNELS 
>> ,4101,10 
>> 
LAST EIORD NUHS ARE 457 (SAlPLED) AND 563 (CALCS) 
ENTER EDIT OPERATION >> 

Insert new channels: 

ENTER EDIT OPERATION >> I 
ENTER PRECEDING CHANNEL ID >> 4100 
ENTER NEW CHANNELS 
>> TEST,4103,10 
>> ,4105,lO 
>> p4104p10 
>> ,4102,lO 
>> ,4101,lO 
>> 
ENTER PRECEDING CHANNEL ID >> 
ENTER EDIT OPERATION >> 

5 CHfi!(S) INSERTED, WOPJ) NUHS RESEQUENCED AS NEEDED 

Change information for a channel: 

ENTER EDIT OPERATION >> C 
ENTER CWNEL ID >> 4003 
ENTER CHANGES >> RA=50 
3,NA=RUNCD3,CH=4O03,RA=50,EU=IDN,PC=NO,CD=N,RF=NONE,LH=NONE,LG=O 
ENTER CHANNEL ID >> 
ENTER EDIT OPERATION >> 

3,NA~RUNCD3,CH~4003,RA=1O,EU~IDN,PC~NO~CD~N~RF~~ONE~L~~~ONE~LG~O 

Change information for a channel (alternate form): 

ENTER EDIT OPERATION >> C,4003 
3,NA=RUNCD3,CH=4003,~=10,EU=IDN,PC=NO,CD=N,RF=NONE,LH=NONE,LG=O 
ENTER CHANGES >> , , , , ,Y 
3,NA=RUNCD3,CH=4003,~=lO,EU=IDN,PC=NO,=O 
ENTER CHARGES >> ,,SO,CD=N 
3,NA=RUKCD3,CH=4003,RA=SO,EU=IDN,PC=NO,CD=N,RF=NONE,LH=~ON~,LG=O 
ENTER CHANGES >> / 
$ 

Revieu one or more channels: 

ENTER EDIT OPERATION >> R 
ENTER CHANNEL ID >> 4100-4105 
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100, 
105, 
104, 
101, 
103, 
102, 
ENTE 
100, 
101, 
102, 
ENTE 
ENTE 

, I  
, I  
I 
I 
I 
I 
:1 
I 
I 
I 

:I 
:I 

N A ~ S P ~ 5 8 ~ 4 3 ~ , C H ~ 4 1 0 O , R A = S O ~ E U ~ I D N , P C = ) J O N E ~ L G ~ O  
~A=TESTA~5~,CH=4101,RA=1O,EU=IDN,PC=NO,CD=N,~=NONE,L~=~ONE,LG=O 
NA=TESTA~4~,CH=4102,RA=1O,EU=IDN,PC=NO,C,LH=NO~E,LG=O 
UA=TESTA~1),CH=4103,RA=10,EU=IDN,PC=ffO,CD=N,W=NONE,LH=NONE,LG=O 
VA=TESTA~3~,CH=4104,RA=1O,EU=IDN,PC=NO,CD=N,~=NONE,L~=NONE,LG=O 

R CHANNEL ID >> UD=100-102 
UA=TESTA~1~,CH=4103,RA=1O,EU=IDN,PC~NO,CD=N,~=NONE,~=NONE,LG=O 
~A=IESTA~2~,CH=4105,RA=1O,EU=IDN,PC~O,CD=N,~~O~,L~=NON~,LG=O 
3 CHANNEL ID >> 
R EDIT OPERATION >> 

UA~TESTA~2),CH~4105,RA=1O,EU~IDN~PC~~O,CD~N~~~NONE~~~NONE~LG~O 

U A ~ S P R R 5 8 ( 4 3 ~ , C H ~ 4 1 0 O , R A = 5 0 , E U ~ I D N , P C ~ N O ~ ~ ~ N ~ ~ ~ O ~ ~ ~ ~ N O N E ~ L G ~ O  

Change information for channels with no review: 

ENTER EDIT OPERATION >> CN 
ENTER CHANNEL ID,CHANGES 
>> 4003,TEST 
>> wD=56,RA=30 
>> TTORF,CD=Y 
>> 
ENTER EDIT OPERATION >> 

Delete one or more channels: (Use only with extreme caution!!) 

ENTER EDIT OPERATION >> D 
ENTER CHANNEL ID >> TESTA(1-3) 
ENTER CHANlZEL ID >> 
ENTER EDIT OPERATION >> 

3 CHAtJ(S) DELETED. UORD NUHS RESEQUENCED AS NEEDED 

COEF - 
Edits polynomial conversion coefficient blocks used to convert millivolts to 
engineering units 

FORHAT: 

COEF operation,block name 

BLOCK NAME 

The block name is the name or set of polynomial coefficients. 
The name is up to six characters long and must start with an alphabetic 
letter. A block may have up to 20 segments and up to 20 coefficients per 
segment. 

of a new block 



67 

1 

Breakpoints can be used t o  break the domain of millivolts into segments, (n-1) 
breakpoints for n segments. Each segment has its own set of poynomial 
coefficients. The coefficients are in descending power order as in: 

EDIT OPERATION COXHIWDS : 

A = ADD n e w  coefficient blocks 

C = CHANGE a coefficient block 

R = REVIEW a coefficient block 

P = PRINT a listing of a l l  coefficient blocks on the facility printer 

D = DELETE coefficient blocks 

? = Explain required response 

I = End the coefficients editing session 

(CR) End the present phase of response 

EXRJPLES : 

Enter COEF editing: 

$ COEF 
14-SEP-83 09:39:49 
ENTER EDIT OFERRTION >> 

hdd a new coefficient block: 

ENTER EDIT OPERATION >> A , W D  
ENTER NUHER OF SEGfIENTS >> 2 
ENTER N U E R  OF COEFFICIENTS >> 3 
BREW2OINT 1 = >> 1.0 
SEG 1 C 2 = >> 1.0 
SEG 1 C 1 = >> 2.0 
SEG 1 C 0 = >> 3.225E5 
SEG 2 C 2 = >> 4.0 
SEG 2 C 1 = >> 5.0 
SEG 2 C 0 = >> 6.0 
ENTER BLOCK N A E  >> 
ENTER EDIT OPERATION >> 
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Change the values in a coefficient block: 

ENTER EDIT OPERATION >> C,ABCD 

AEZD 2 SEGHENT(S1 3 COEF(S)/SEGHENT 
BRKPT 1 = 1.00000 >> 
SEG 1 C 2 = 1.00000 >> 
SEG 1 C 1 = 2.00000 >> 8.0 
SEG 1 C 0 = 322500. >> 
SEG 2 C 2 = 4.00000 >> 9.0 
SEG 2 C 1 = 5.00000 >> / * 

Review the values in a coefficient block: 

ENTER EDIT OPERATION >> R,ABCD 

ABCD 2 SEGM"S) 3 COEF(S)/SEGHENT 
WZT (S ) : 1.00000 
SEG 1: 1.00000 8.00000 32250 0. 
SEG 2: 9.00000 5.00000 6.00000 
ENTER BLOCK NAIIE >> C19 

c19 7 SEGtE"S) 1 COEF(S)/SEGENT 
BFXZT(S): 6.10000 10.1000 14.1000 

SEG 1: 1.00000 
26.1000 

SEG 2: 2.00000 
SEG 3: 3.00000 
SEG 4: 4.0000Q 
SEG 5: 5.00000 
SEG 6: 6.00000 
SEG 7: 7.00000 
ENTER BLOCK NME >> 
ENTER EDIT OPERATION >> 

18.1000 22.1000 

4. DISPLAY EDITING 

ALPHANUHERIC DISPLAY EDITING 

The following is a description of the interactive display editing commands. 
As refered to in this manual, a display is either a page of alphanumeric 
output formatted for a CRT display screen or single items formatted for an IDD 
(individual digital display). The display editor DISP supports interactive 
editing on t h e  VAX of files of CRT display pages and files of IDD information. 
The format of these files also allows a context editor to be used for editing 
of display information directly. 
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Creates a new alphanumeric display or modifies an  ex i s t ing  one f o r  a CRT or  an 
IDD set 

DISP function, display page o r  IDD set number 

DISPLAY EDITING FUNCTIONS (editing) 

TE = ENTER or EDIT t h e  fixed format t e x t  for a display page 

DA = ENTER or EDIT t he  data  ( i t e m  n a m e  or number, location, format, 
etc.) f o r  a display page 

AT = ENTER or  EDIT t h e  text a t t r i b u t e s  by locat ion f o r  a display page 

LT = ENTER or  EDIT l i m i t  data for a display page 

DD = ENTER or EDIT data and text  f o r  an IDD set 

FOPmT: 

DISP function, type, display page or IDD set number 

DISPLAY EDITING FUNCTIONS (data management) 

CP = COPY a display page or an IDD set 

ER = ERASE a display page or an IDD set 

CK = CHECK a display page or IDD f i le  

I DISPLAY PAGES I LIHIT M A S  I IDD SET NU!lBERS I 
I I I I 
I 1 t o  255 I 1 t o  255 I 1 t o  9 I 
I I I I 
I DISPLLY TYPE I LIMIT AREA TYPE I IDD SET TYPE I 
I I I I 
I PG I LA I DS I 
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- NOTE: A total of 255 display pages are permitted, however, display pages 225 
through 255 are reserved for special use the user. 
Pages 240 through 249 display word numbers 1 through 1000. Page 1 is normally 
used as a current directory listing what is on the following pages for a given 
run. 

and are not to be changed by 

SELECTION OF DISPLAY PAGE FORMATS FOR CRT’S 

The set of display page formats to be output to the CRT’s at the initialization of 
the ESCORT I11 task is specified in the =PAR file. During real-time, a display 
page format is changed by selecting a display page number with the entry panel on 
the CRT and depressing the DISPLAY button. A set of display page formats may also 
be assigned to the function buttons associated with one of the CRT’s. A display 
page format may be assigned to one of each of the function buttons (1-15) by 
selecting the function button number followed by the display page number on the 
entry panel and then depressing the ENTER button. Display page formats may be 
assigned.to these function buttons at any time. Since assignments are stored 
permanently in the VAX, it is not necessary to reassign function buttons for each 
initialization. Function button 16 provides the HELP function, a display of the 
display page numbers currently assigned to the function buttons for a given CRT. 
Display page 255 has been reserved for this function and should not be modified. 

TEXT FOR A DISPLAY PAGE 

The text for any one display page is initially a blank picture 24 lines by 80 
columns in normal size and 48 lines by 80 columns in reduced size. Text is 
displayed on a CRT by location; a line and column is specified to indicate the 
start of the text to be input. Text can be entered at any column, but cannot 
exceed 80 characters. Lines are numbered 1 to 48, with 1 (1 to 2, if irormal size) 
reserved for the fixed header. Normal character size text may only be specified 
on the odd numbered lines; the reduced size may be defined for lines 2 to 48. 

DATA ITEHS FOR A DISPLAY PAGE 

Items to be displayed are identified item name/channel numberhord 
number, line, column, format, and attributes such as size, color, and intensity. 
Odd numbered lines must be used for data as well as text for the normal size 
display page format. Sequence is the order that the items are presented for 
display on the screen and also the order in which they are stored in the display 
files. A sequence number is used as identification with a function to select 
items to be edited. The default for the item, when a number for the iten 
parameter is entered without a keyword, is the channel number. Item names may 
refer to sampled or calculated data. The arrays of output resulting fron banding 
of channels or words will be displayed in rows across the screen. Line and column 
refer to position on the display screen. The position specified with an array is 
the location associated with the first array element. The tag and limit check 
flag require two additional characters for output, therefore, the user must 
consider these when defining the page formats. 

by sequence: 
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Automatic positioning of data items on a display page is activated when the line, 
column, and format are not specified for the first item on that page. The format 
for output of all A n  array will be displayed three elements 
per line: single items preceding or following an array will be output on a new 
line. Data items are automatically labeled with the item name. Automatic 
positioning remains in effect for a display page only until a line, column, or 
format is specified and then may not be reactivated for that page. 

data items is G11.4. 

DATA I E H  LABELING 

Displays may be defined in two forms: 1) the standard display of items, where 
text must be used for defining any required labeling; and 2) automatic labelin:, 
where items MY be displayed with the name of the item as the label. In the DL 
function, the data item may be labeled by adding a /* or /text to the item nane, 
channel, or word number. The /* indicates to the system that the name of the iten 
to be displayed is The /text allows the user to select 
the text for the label. Labels are 12 characters in length and are immediately to 
the left of the variable value. When specifying the column, CL, the colur?,? 
position is always the location of the data, not that of the label. 

to be used as the label. 

DISPLAY PAGE ATTRIEUTES 

Attributes, such as color, size, and htensity, may be selected for both text an3 
data values. The selection of the attributes for  the text may be specified either 
in the E3PAR.EDIT file or using the AT function. Text attributes are in effect 
for all text until changed by a following positional sequence. If an attribute is 
not made, a default value is assumed. The attribute selection is also in effect 
for all the data values (usin;: the DA function) on the display page unless an 
attribute is specifically set for an item. Attributes may be selected for data 
values on a per iten basis. Uhen an attribute is specified for an iten, that 
attribute will hold for the followin; items or until a new attribute is specified 
with a later item. The item attribute will be the same for the data value, the 

apply to the label if the variable has been specified with the name as the label. 
I t a g ,  and the limit check flag, when present. The attribute selected will also 

BAR GRAPHS 

I A bar graph of preselected parameters nay be formed by using the BG function. A 
I fixed area The 

vertical bars of 30 bars, 
or single width (reduced size) The column for each bar 

I may either be specified or determined by the system. Labeling of each bar with 
the current value is optional, however, a minimum and maximum value must be 
specified for the Y axis labeling. Colors m y  be selected for each bar, however, 

I red is reserved for data items that are beyond the limits. Text may be added to 
the graph using the TE function. data will be 
ignored. 

is provided between columns 15 and 75 and between lines 9 and 39. 

for a maximum of 60 bars. I may be either double width (normal size) for a maximum 

I 

I 
Standard display output and LIHITS 
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BLOCK DISPLAY OF LIHITS ON CRT’S 

The funct ion LT 1s avai lab le  in t h e  DISP ed i to r  t o  provide a block display of data  
Items which have exceeded a l i m i t  as defined with t h e  channel ed i tor .  Data i t e m s  
t o  be output a r e  entered when t h e  display page format is defined. During run-time 
if  any I t e m  exceeds one of t h e  l i m i t s  associated with that Item, t h e  data  and t h e  
l i m i t  exceeded for that  I t e m  w i l l  output I n  an area reserved for these  items. The 
LT funct ion I s  used t o  def ine the  set of data  i t e m s  t o  be output t o  the  block and 
the size of t h e  area t o  be al located t o  the  block within t h e  display page format. 
Data Items f o r  the block are entered by name and subscr ipts ,  single or multiple.  
The n a m e  *ALL MY be used t o  Indica te  that a l l  of t h e  l imited da ta  be scanned for 
l i m i t s  exceeded, ra ther  than a spec i f ied  set. 

I N D I V I D U A L  DIGITAL DISPLAYS 

The individual d ig i t a l  displays ( I D D ’ s )  must be specif ied using t h e  DD funct ion i n  
t h e  display editor. A maximum of 255 I D D  entries per I D D  se t  may be specif ied,  
with multiple specif icat ions f o r  each I D D  allowed. A sequence number w i l l  bc 
associated w i t h  each I D D  e n t r y  or l i n e  of input i n  t h e  I D D  files. As with thz  
displays,  t h e  name/channel/word specif ied with the  I D D  is not  used as t h e  label. 
Labeling is specified as f o r  data i t e m s  on a display page. A t e x t  parameter TX 
may number of characters ava i lab le  with 
IDD’s ,  e i t h e r  20 or 40 characters. Text  is positioned a t  column 1 unless  the  
pos i t ion  is specified using TL. Arrays are not supported on t h e  I D D ’ s ;  multiple 
s i n g l e  i t e m  requests must than one Item on a s ing le  ICD. 
CL is used t o  assign t h e  s t a r t i n g  loca t ion  of t he  i t e m  value on an I D D .  

be used t o  define t e x t  up t o  the  maximum 

be made t o  display more 

EDIT O?ERP.TIO!J C O ” I S :  

A = ADD text  or  sequence 

I = INSERT sequence (cannot be used with function TE) 

C = CHANGE UITH REVIEW p a r t  o r  a l l  of a l i n e  or  sequence 

CN = CHANGE WITH NO REVIEH p a r t  o r  a l l  of a l i n e  o r  sequence 

B = BLANK out l i n e ( s )  from cur ren t  CL t o  last  column (function TE only) 

lS = HOVE line(s) from current CL to l a s t  column (function TE only) 

D = DELETE t e x t  or sequence 

R = REVIEWtext or sequence 

F FILE t h e  current  version of t h e  f i l e  

P = PRINT the  display page on t h e  f a c i l i t y  p r i n t e r  

PT = PBIHT t h e  display page on user‘s terminal 
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? = Explain t h e  required response 

/ = End t he  display ed i t ing  session 

(CR) End the  present phase of response 

SKIP Is inser ted  i n  t h e  t e x t  by the  DISP ed i to r  when ,he display page .s 
rewrit ten,  e i t h e r  when a f i l e  command is issued or a t  t h e  termination of edi t ing.  
A defaul t  of one of more of t h e  i t e m s  i n  a sequence such as l i n e ,  column, format, 
or any of the attr ibutes,  i.e., not specifying t h e  parameter, w i l l  automatically 
ass ign these  items t o  t h e  previously defined values, but not u n t i l  t h e  display 
page is ca l led  up f o r  output t o  a CRT. The defaul ts ,  therefore, are assigned i n  
t h e  previous sequence. The defaul t s  fo r  l ine ,  column, format, and a t t r i b u t e  f o r  
t h e  i n i t i a l  input are l i n e  = 1, column = 1, format = 611.5, and a t t r i b u t e  = as se t  
i n  a parameter f i le .  The column for tex t  editing TE is reset t o  column 1 a t  s t a r t  
of a new operation. A n  i t e m  name or number is a lways  required when specifying a 
data  i t e m  i n  t he  DD and DA functions. The number of t h e  individual d i g i t a l  
display (IDD) must a l s o  be specif ied i n  t h e  DD function. A charge may be m d c  t o  
any one parameter of a display or IDD sequence without a f fec t ing  the other 
parameters in that  sequence. operation an3 
a backup f i l e  is maintained f o r  use i n  real-time when t h e  current  f i l e  is i n  
e r ror .  

The e n t i r e  f i l e  is updated after each 

SQ = sequence number (used only i n  interact ive edi t ing,  not s tored i n  f i l e )  

XD = I D D  number, 1 t o  240 

NA = channel name, 6 character variable, 3 d i g i t  subscr ipt  

CH = channel number, defau l t  parameter, 5 d i g i t  number 

WD = word number, posi t ion of channel i n  data block, 4 d i g i t  nuhlber 

NA = channel name/*, t h e  * requests  12 character name of i t e m  as the  label 

CH = channel number/*, t h e  * requests 12 character n a m e  of i t e m  as the label 

WD = word number/*, t he  * requests 12 character name of i t e m  as the  labe l  

NA = channel name/text, t e x t  reques ts  up t o  12 characters of supplied l abe l  

CH = channel number/text, t e x t  requests up to 12 characters of supplied label 

WD = word number/text, t e x t  requests up t o  12 characters of supplied label  

LN = l i ne ,  1 t o  48, with 1 and 2 reserved f o r  t h e  header 

CL = column, 1 t o  80 f o r  display; 1 0  t o  70 for bar graph; 1 t o  20/40 f o r  I D D  



FH = format, Gm.n, Em.n, Fm.n, I m ,  or Am (standard Fortran formats) 

S I  = size specified as N = normal, 24 by 80; R = reduced, 48 by 80 

CO = color specif ied as GR, OR, RD, BL, YL, CY, WH, and IfG 

IN = intensity spec i f ied  as N = normal; R = reduced 

TL = posi t ion for I D D  text, 1 to 40 

IX = t e x t  for an I D D  se t  

HN = minimun value for Y a x i s  

HX = maximun v a l u e  for  Y a x i s  

(required) 

(required) 

I 

I NA=TEST,LN=l,CL=l,Ftl=F10.4,SI=R,CO=GR,IN=R 

DEFAULTS : 

CL = 1 

SI = N 

CO = GR 

I N  = N 

TL = 1 

Items may be entered i n  any order If entered posi t ional ly ,  
i.e., without a keyword, th2  order i n  which items may be entered i n  both pro=.pt 
mode and i n  edi t ing t h e  display f i l es  with a context  ed i to r  is exact ly  as follows: 

i f  keywords are used. 

FUNCTION I€: (display t e x t )  

LINE, COLUHN 

LN=l,CL=l ... or 1,l 

FUNCTION DA: (display sequence) 

or TEST,l,l,F10.4,R,GR,R 
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FUNCTION AT: (text attribute) 

L I N E ~ C O L U ~ ~ S I Z E , C O L O R ~ I t ~ T ~ S I T Y  

LN=lO,CL=S,SI=N,CO=OR,IN=N ... or 10,5,N,OR,N 
FUh'CTION BG: (bar graph) 

I T E H , C O L U ~ , F O R H A T ~ S I Z E ~ C O L O R ~ H I N I M m , t l  

N A ~ P R E S l ~ C L ~ 2 0 ~ F ~ ~ G 8 ~ 4 ~ S I ~ R ~ C O ~ ~ ~ ~ ~ 1 5 ~ ~ ~ ~ 1 0 0 ~  

or PRES1,20,G8.4,R,BL,15.,100. 

FUNCTION LT: (limit data) 

LN=30 ... or 30 
NA=TEIIPl,TEHP2 ... or TEHP1,TEHPZ 
NA=*IiLL ... or *ALL 

FUNCTION DD: (IDD set) 

IDD NUHBER,ITEH,COLUHN,FORHAT,TEXT POSITION,TEXT 

ID=5,NWWD/CH=4002,CL=l5,FH=F6.3,TL=l,TX='RAKE' ... or 5,4002,1S,F6.3,1,'WL' 
ADD 

Uith the TE function, text can be added by overwriting the already existing line. 
When using the DA, AT or  DD functions, the ADD operation adds the new sequence to 
the end of the sequence list. New sequences may be added each time the pronpz 
character >> appears. 

- 

INSERT 

When desiring to insert a sequence for the functions DA, AT, or DD, the prior 
sequence number is entered and then the new data I s  inserted. Additional 
sequences The file is 
resequenced after each insert is made. 

may be inserted each time the prompt character >> appears. 

CHANGE WITH REVIEW 

h e n  making a change, the line of text or sequence is reviewed, the changes are 
made, and the new line is reviewed. For the TE function, the line is only 
reviewed beginning with the start column, CL. 
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CHANGE UITH NO REVIEW 

For t h e  TE function a l ine ,  column, and t e x t  f o r  that l i n e  are required as an 
input  request. For the  DA, AT, and DD functions, t h e  sequence number and data  are 
entered on t h e  same l i ne .  

DELETE 

The l i n e  t o  be deleted is reviewed before It i s  deleted t h e  
l i n e s  are not resequenced u n t i l  t h e  de l e t e  operation is terminated. Deletes may 
be entered as one sequence or as a simple band of sequences. 

and t h e  remainder of 

The l i n e  i n  the  tex t  is moved from LNl, C L l  t o  end of l i ne ,  t o  new LN2, CL2. T h e  
moved port ion of LN1 from CL1 t o  the  end of l i n e  is deleted.  

EXAHFLES : 

Enter DISP e d i t i n g :  

S DISP 

13-SEP-83 12:0€:59 
ENTER FUNCTION >> 

Edit  t e x t  i t e m s  on a t e x t  page: 

ENTER FUNCTION >> TE 
ENTER DISPLAY FAG€ N U E R  >> 99 
ENTER EDIT OPERATION >> A 
ENTER LN,CL >> 3,7 
ENTER NEW TEXT 
>> THIS IS A TEST CASE. THIS UILL BE ERASED SOON! 
>> 

ENTER EDIT OPERATION >> C 
ENTER LN,CL >> 7,42 

ENTER NEW TEXT 

THIS IS AN ADDITIONAL LINE. 
ENTER LN,CL >> 
ENTER EDIT OPERATION >> R 
ENTER LN(S) >> 1-10 

LN= 7,CL=42, 

>> THIS IS AN ADDITIONAL LINE. 

1 2 3 4 5 6 7 
CC 123456789012345678901234567890123456789012345678901~~~~67~901234567890 

LN= l,CL= 1, 
LN= 2,CL= 1, 
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LN= 3,CL= 1, 
LN= 4,CL= 1, 

LN= 6,CL= 1, 

LN= 8,CL= 1, 
LN= 9,CL= 1, 

ENTER LN(S) >> 
ENTER EDIT OPERATION >> H 
ENTER LN(S),CL TO HOVE FROM >> 7,l 
ENTER LN(S),CL TO NOVE TO >> 5 
ENTER LN(S),CL TO HOVE FROH >> 
ENTER EDIT OPERATION >> R 
ENTER LN(S) >> 1-10 

THIS IS A TEST CASE.,- JHIS HILL BE ERASED SOON! 

LN= 5,CL= 1, 

LN= 7,CL= 1, 

LN=lO,CL= 1, 

LN= 7,CL= 1, THIS IS AN ADDITIONAL LIE. 

1 2 3 4 5 6 7 
CC 12345678901234567890123456789012345678901~~~789012345678901234567~~C 

LN= 1,CL= 1, 
LN= 2,CL= 1, 
LN= 3,CL= 1, 

LN= 5,CL= 1, 
LN= 6,CL= 1, 
LN= 7,CL= 1, 
LN= 8,CL= 1, 
LN= 9,CL= 1, 

ENTER LN(S) >> 
ENTER EDIT OPERATION >> B 
ENTER LN(S),CL >> 3,32 

THIS IS A TEST CASE. THIS UILL BE ERASED SOOX! 
LN= 4,CL= 1, 

THIS IS AN ADDITIONM. LINE. 

LN=lO,CL= 1, 

LN= 3,CL=32,THIS UILL BE ERASED SOON! 
1 LINE(S1 BLANKED 

ENTER LN(S),CL >> 
ENTER EDIT OPERATION >> R 
ENTER LN(S) >> 3 

1 2 3 4 5 6 ? 
CC 12345678901234567~90123456789012345678901234567890123456789~123~5~7&~~ 

LN= 3,CL= 1, 
ENTER LN(S) >> 
ENTER EDIT OPERATION >> H 

THIS IS A TEST CASE. 

ENTER LN(S),CL TO HOVE FROM >> 5r42 
LN= 5,CL=42,THIS IS AN ADDITIONAL LINE. 
ENTER LN(S),CL TO HOVE TO >> 5,lO 
ENTER LN(S),CL TO HOVE FROM >> 
ENTER EDIT OPERATION >> R 
ENTER LN(S) >> 5 

1 2 3 4 5 6 1 
CC 12345678901234567890123456789012345678901234567890123456789012345678~D 

LN= 5,CL= 1, THIS IS RN ADDITIONAL LINE. 
ENTER LN(S) >> 
ENTER EDIT OPERATIOiJ >> 
ENTER FUKCTION >> 

THIS IS AN ADDITIONAL LINZ. 
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Edit data items on a display page: 

ENTER FUNCTION >> DA 
ENTER DISPLAY PAGE NUHBER >> 1 
ENTER EDIT OPERATION > >A 

ADDING SEQUENCE 5 
ENTER DATA FOR NEU SEQUENCE(S) 
>> CH=4O O?/PRESS 
>> 4049,10 , ,F10-4  
>> 
>> 

WD=15/*, 1 0 , l O  , F10  4 

3 SEQUENCE(S) ADDED 
ENTER EDIT OPERATION >> R 
ENTER SEQUENCE(S1 >> 1-3 
SQ= 1 4001-4010,CL=2,LN=5,FIl=lO.4 

SQ= 3 PT3,15,15,G14.4 
ENTER SEQUENCE (S ) >> 
ENTER EDIT OPERATION >> D 
ENTER SEQUENCE(S1 >> 4 

SQ= 2 PT2,5,15,F10.4 

SQ= 4 UD=67,17,24pA4 
1 SEQUENCE ( S DELETED 

ENTER SEQUENCE(S) >> 
ENTER EDIT OPERATION >> I 
ENTER NEW SEQUENCE >> 2 
ENTER DATA FOR NEU SEQUENCE(S) 

DISPLAY PAGE RESEQUENCED BY DELETE(S) 

>> PT3,10,15,F10.4,CO=GR 
>> 
DISPLAY PAGE RESEQUEKED BY INSERT(S) 
1 SEQUENCE (S  ) INSERTED 

ENTER EDIT OPERATION >> C 
ENTER SEQUENCE >> 2 

ENTER CHANGES >> WD=61,5,2,F9.5 
wD=61,5,2, F9.5 
ENTER SEQUENCE >> 
ENTER SEQUENCE AND CHANGES 

SQ= 2 PTZp5p15,F10.4 

ENTER EDIT OPERATION >> CN 

>> l ,CL=lO 
>> 2,WD=224 
>> 

ENTER EDIT OPERATION >> 
FUNCTION COHPLETE 
ENTER FUNCTION >> 

Edit attributes on an attribute page: I ENTER FUNCTION >> AT 
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ENTER EDIT OPERATION >> A 
ADDING SEQUENCE 4 
ENTER DATA FOR N E W  SEQUENCE(S1 
>> 35,, ,OR 
>> 7,13,CO=EU 
>> 
2 SEQUENCE(S) ADDED 

ENTER EDIT OPERATION >> C 
ENTER SEQUENCE >> 5 
ENTER CHANGES >> CO=YL 
7,13,CO=YL 
ENTER SEQUENCE >> 
ENTER EDIT OPERATION >> R 
ENTER SEQUENCE(S1 >> 1-3 

SQ= 5 7,13,CO=BL 

SQ = ?,,,OR 
SQ = 23,,,YL 
SQ = 3l,,,CY 
ENTER SEQUENCE (S 1 >> 
ENTER EDIT OPERATION >> 
FUKTION COHPLETE 
ENTER FUNCTION >> 

Edit limit data items on a limit data page: 

ENTER FUNCTION >> LT 
ENTER DISPLAY PAGE NUHBER >> 99 
ENTER EDIT OPERATION >> A 
ENTER NEW NAES(S) 
>> LN=30 
>> IRUN,COL3F,SPEED,RUDDEP,,OBOARD,IBOAPJ),~O,PTO,PO,TO,TTO 
>> 
ENTER EDIT OPERATION >> R 
LN =30 
NA = I R U N , C O N F , S P E E D , R U D D E R , O B O A R D , I B O A R D , n O O  
ENTER EDIT OPERATION >> C 
ENTER N E  >> LN 
ENTER CHANGE >> 20 
ENTER NAHE >> 
ENTER EDIT OPERATION >> R 
LN =20 

ENTER EDIT OPERATION >> D 
ENTER NRtlE(S) >> RUDDEB,IIO,TTO 
ENTER " E ( S )  >> 
ENTER EDIT OPERATION >> R 
LN =20 
NA =IRUN,CONF,SPEED,OBOARD,IBOAFD,PTO,FO,TO 
ENTER EDIT OPERATION >> 
FUNCTION COHPLETE 
ENTER FUNCTIOlJ >> 

NA =IRUN~CONF,SPEED~RUDDER~OBOARD~IBOARD~tlO~PTO~PO~TO~TTO 
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E d i t  data items of an I D D  file: 

ENTER FUNCTION >> DD 
ENTER I D D  SET NUHER >> 1 
m R  EDIT OPERATION >> A 

ADDING SEQUENCE 10 
ENTER DATA FOR NEU SEQUENCE(S) 
>> ID=Z,WD=IO 
>> ID=2,CL=lO,~=l,fX='PRES' 
>> 
ENTER NEW OPERWION >> CN 
ENTER SEQUENCE and CHANGES 
>> l,NA=PT4 
>> 2,ID=2 
>> 3,ID=l,IX='BAP,OIl' 
>> 
FUKCTION COHPLETE 
ENTER EDIT OPERATION >> 
ENTER FUtXTION >> 

.- 

Copy d i s p l a y  page: 

ENTER FUNCTION >> CP 

ENTER DISPLAY PAGE N U E R  TO BE COPIED >> 25 
COPIED TO ? 31 

COPY COMPLETE 
ENTER FUNCTION >> 

ENTER PG, LA, OR DS >> PG 

Copy limits from a d i s p l a y  page: 

ENTER FUNCTION >> CP 
ENTER DISPLAY PAGE N U E R  TO BE COPIED >> 14 
COPIED TO ? 16 

COPY COHPLETE 
ENTER FUNCTIOtJ >> 

ENTER PG, LA, OR DS >> LA 

E r a s e  display page: 

ENTER FUNCTION >> ER 

ENTER DISPLAY PAGE N U E R  >> 99 

s 

ENTER PG OR DS >> PG 
ERASE I N  EXECUTION...DISP EXITED 
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Check display page: 

ENTER FUNCTION >> CK 
ENTER DISPLAY PAGE NUMBER >> 3 

ENTER PG OR DS >> PG 

CHECK COfIpLETE 
ENTER FUNCTION >> 

EDITING COHPLETE 
s 

5.  LIHIT CHECK EDITING 

LIMIT 

Edi ts  l i m i t  blocks that  are used t o  define l i m i t  checking f o r  sampled and 
calculated channels 

F O W T :  

LIHIT operation,block name 

EDIT OPERATION COHtfANDS: 

A = ADD a l e v e l  t o  a new ~f exis t ing l i m i t  block 

C = C W G E  UITH REVIEW a l i m i t  block 

R = REVIECl a l i m i t  block 

P = PRINT a l l  l i m i t  blocks on the f a c i l i t y  p r in t e r  

D = DELETE a l e v e l  from an exis t ing l i m i t  block 

? = explain t h e  required response 

/ = end t h e  l i m i t  checking edi t ing sess ion  

( C R )  end t h e  present phase of response 

L i m i t  blocks are ident i f ied  by a l i m i t  block name. The parameters within t h e  
l i m i t  block are iden t i f i ed  by A l i m i t  block contains up 
t o  three l eve l s  of l i m i t  checking. Each l eve l  has its own window l i m i t  values and 
associated parameters. 

keywords or by posit ion.  
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KEYWORDS : 

NA = block name (up to 6 characters, the first must be alphabetic) 
(the keyword, NA, is not required) 

LE = level number (1-3) 

LL = lower limit value 

= NONE remove lower value 

UL = upper limit value 

= NONE remove upper value 

NV = number of consecutive failures to be called a violation (1-16) 

CT = output contact closures on violation (up to 4 contacts) 

= NONE remove contacts 

valid contact numbers are: 

81001-81256 
82001-82256 
83001-83256 
84001-84256 

RC = action taken on violation (up to 8 actions) 

= R D  do a data recording 

= F1 to F3 freeze the history files (1-3) 

= S1 to S4 special as yet undefined actions (1-4) 

= NO remove actions 

DEFAULTS : 

LE = 1 

LL = NONE 

UL = NONE 

NV = 1 

CT = NONE 

AC = NO 



POSITIONAL ORDER: 

Parameters may be entered i n  any order If keywords are used. If entered 
positionally,  €.e.,  without a keyword, the order i n  which parameters can be 
entered I s  as follows: 

or 1,2,7,3, (82135,84207 ) , (RD, F1, FZ, k3, S1,52,53, S4 

EXAIPLES: 

Enter l i m i t  blocks: 

t LIHIT 
14-SEP-83 07:22:05 
ENTER EDIT OPERATION >> A 
ENTER BLOCK N E  >> LIHl 
ENTER LEVEL NUHBER, P W T E R S  
>> 1,10,25 
>> 
ENTER BLOCK NMfE >> L I E  
ENTER LEVEL NUflBER, PARAtIETERS 
>> 1,2,7 
>> 
ENTER BLOCK NAtSE >> 
ENTER EDIT OPERATION >> R 
ENTER BLOCK NAHE >> LIMl 
LIHl 
LE=l,LL= 10.00000 ,UL= 25.00000 ,NV= l,CT=NONE,AC=K3 

ENTER BLOCK NAHE >> L I E  
LItl2 
LE=l,LL= 2.00000 ,UL= 7.00000 ,NV= l,CT=NONE,AC=NO 

ENTER BLOCK N E  >> 
ENTER EDIT OPERATION >> 
$ 

Enter limit block names i n  CHAN editor: 

$ CHAN 
14-SEP-83 07:26:16 
ENTER EDIT OPERATION >> C 
ENTER CHANNEL ID >> WD=17-20 
ENTER CHANGES >> LM=LIHl,LG=3 
17,NA=RUNNO,CH=4017,RA=SO,EU=IDN,PC=NO,CD~N,~~NO~E,L~~~ONE~LG~O 

17,NA~RUNNO~CH~4O17,RA~50~EU~IDt~,PC~NO,CD~N~RF~NONE~L~~LIHl~LG~3 
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1 8 , N A = B T ~ O , C H = 4 O l 8 , R A = 5 O , ~ = I D N , P C = N O , C D = N , ~ = N O ~ , L ~ = N O ~ ~ , L G ~ O  
ENTER CHANGES >> Ln=LI l l l  
1 8 , N A ~ B T C H N O , C H ~ ~ 0 1 8 , R A = S O , E U ~ I D N , P C ~ N O , C D ~ N ~ ~ ~ N O N E ~ L n ~ L I ~ l ~ L G ~ O  
19~NA~AERPRP~CH~4019~RA=SO,EU~Cl9,PC~NO,CD~N~~~NON~~LH~NONE~LG~O 
ENTER CHANGES >> LM=LIm,LG=3 
19,NA~AERPRP,CH=4019,RA=5O,EU=Cl9,PC=NO,CD=N,~~O~,~=LI~,LG~3 
2 0 , N A = N A C E L L , C H ~ 0 2 O , R A = S O , E U = C 2 0 , P C = N O , C D = N , ~ ~ O ~ , L n = N O ~ , L G = O  
ENTER CHANGES >> L H = L I Z  
2 0 , ~ ~ N A C E U , C H = 4 0 2 O , R A = 5 O , E U = C 2 O , P C = N O , C D = N , ~ = N O ~ , ~ = L I ~ , ~ ~ O  
ENTER CHANNEL I D  >> 
ENTER EDIT OPERATION >> 
s 

Enter limit block CHANNEL I D D ' s  in DISP editor: 

t DISP 

14-SEP-83 07:33:42 
ENTER FUNCTION >> LT 
ENTER DISPLAY PAGE OR I D  SET NUHBER >> 100 
ENTER EDIT OPERATION >> A 

ENTER NEW NRtlE(S) 
>> LN=20 
>> *ALL 
>> 

ENTER EDIT OPERATION >> C 
ENTER NAHE >> LN 
ENTER CHANGE >> 3 0  
ENTER N P E  >> 
ENTER EDIT OPE!IATION >> R 
LN =30 
NA =*ALL 
ENTER EDIT OPERATION >> 
ENTER FUNCTION >> 

EDITING COWLETE 
S 

Disarm channels: 

$ LIHOFF WD=18,NACELL,LG=3 

Remove linit block CHANNEL I D D ' s  in DISP editor: 

t DISP 

14-SEP-83 07:38:31 
ENTER FUNCTIO1J >>LH 
ENTER DISPLAY PAGE OR I D  SET NUHER >>lo0 
ENTER EDIT OPERATION >>D 
ENTER NAHE(S) >>*ALL 
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ENTER NAHE(S) >> - - 
ENTER EDIT OPERATION >> 
FUNCTION COHPLETE 
ENTER FUNCTION >> 

EDITING COHPLETE 
s 

Remove limit block names in CHAN editor: 

s c m  
14-SEP-83 07:39:39 
ENTER EDIT OPERATION >> C 
ENTER CHANNEL I D  >> WD=l7-20 

ENTER CHANGES >> LH=NONE,LG=O 

18,NA=BTCHNO,CH=4018,RA=SO,EU=IDN,PC=NO,CD=N,~=NONE,LH=LIHl,LG=O 
ENTER CHANGES >> LH=NONE 
18,NA=BTCHNO,CH=4018,RA=SO,EU=IDN,PC=NO,CD=N,~=NON~,LH=NONE,LG=O 
1 9 , N A = A E P ~ R P , C H = 4 0 1 9 , R A = S O , E U = C l 9 , P C = N D , , L G = 3  
ENTER CHANGES >> LII=NONE,LG=O 

1 7 , N A ~ R U N N O , C H ~ 4 0 1 7 , ~ ~ 5 O , E U ~ I D N , P C ~ O ~ C D ~ N ~ ~ ~ N O N E ~ L H ~ L I ~ ~ L G ~ 3  

1 7 ~ N A ~ R U N N O , C H ~ 4 0 1 7 , ~ ~ 5 O , E U ~ I D N , P C ~ N O , ~ N O N E ~ L H ~ N O N E ~ L G ~ O  

1 9 , N A ~ R E R P R P , C H ~ 4 0 1 9 ~ R A = S O ~ E U ~ C l 9 ~ P C ~ N O , ~ ~ O t ~ E ~ L G ~ O  
2 0 , N A ~ N A C E L L ~ C H ~ 4 0 2 0 , R A = 5 0 ~ E U ~ C 2 O ~ P C ~ N O , ~ L G ~ O  
ENTER CHANGES >> LH=NOBE 

ENTER CHANNEL I D  >> 
ENTER EDIT OPERATION >> 
$ 

2 0 , N A ~ N A C E L L ~ C H ~ 4 0 2 0 , R A = S O ~ E U ~ C 2 0 , P C ~ N O , C D ~ N ~ ~ ~ N O N E ~ L H ~ N O N ~ ~ L G ~ O  

Remove l i m i t  blocks: 

S LIMIT 
14-SEP-83 07:41:14 
ENTER EDIT OPERATION >> D 
ENTER BLOCK N E  >> L I H l  
ENTER LEVEL N U m R  >> 1 
ENTER LEVEL N U W R  >> 
ENTIRE BLOCK L I M  DELETED 
ENTER BLOCK NAHE >> L I E  
ENTER LEVEL N U H E R  >> 1 
ENTER LEVEL NUHEER >> 
ENTIRE BLOCK L I E  DELETED 
ENTER BLOCK NAHE >> 
ENTER EDIT OPERATION >> 
s 

I 
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6.  PAFWETER INPUT 

=PAR 

Reviews and changes parameters that were previously named 
de f in i t i on  f i l e  E3PAR.EDT 

i n  t h e  system parameter 

FOFWAT : 

=PAR operation, parameter name 

OPEWTION COHHANDS : 

C = CHANGE parameter 

R = REVIEW parameter, current  value, and comments 

P = PRINT a l l  parameters, values, and comments on f a c i l i t y  p r in t e r  

CHANGE 

The parameter name, its current  value, and any comments w i l l  be typed before 
t h e  change is entered. The parameter n a m e  w i l l  be typed again, requesting the  
new value from t h e  user. The new value entered may be an  integer ,  a d e c i m l  
number, or a 1 t o  4 alphanumeric character. The name of the  parameter to be 
changed may be from 1 t o  8 characters.  

When reviewing a s ing le  parameter, only t h e  named parameter w i l l  be reviewed. 
If t h e  parameter is ALL, a complete list of a l l  of t he  parameters, along with 
t h e i r  current  va lues  and descr ipt ions of t h e i r  functions,  w i l l  be given. The 
name of t h e  parameter t o  be reviewed m y  be from 1 to 8 characters. 

PARAMETER NAIIES: 

SI = '1.00' 
HIEXI = ON 
CTEM = O N  
LHCH = ON 
LIMPR = ON 
CYREC = DR 
NCYCL = 6 
SCAL = 3600 
DOEDIT ON 
IDDSZ = 4 0  
CRTSZ = N 

!! DEFAULT SCAN INTERVAL 
I !  CONTROL E3 HESSAGE TEXT 
!! CONTROL E3 HESSAGES TO CENTRAL fERnINAL 
!! LIMIT CHECKING OFFION WHEN SCAN IS INVOKED 
!! LIMIT VIOLATIONS TO ALARn PRINTER 
!! CYCLIC RECORDING TO DATA(DR) OR TEST(TR) READINGS 
!! NUHBER OF CYCLES I N  CYCLIC RECORDING 
!! N U m R  OF SCANS PER NEFF HUX CHANNEL CALIBRATION 
I! ItltEDIATE RESPONSE TO EDIT CHANGES 
!! NUHBER OF CHARACTERS AVAILABLE ON I D D S  
!! DEFAULT CHAR. S I Z E  FOR ALL CRTS (24 BY 48) 
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CRTCOL = GR 
BACKG = N 
INTENS = N 
STDUHP = MI 
AUTOSD = OFF 
RUTORD = OFF 
PREDST = 
PREDCT = 
NRFRzl=  
HFuFl = 
NRFRz2= 
-2 = 
NRFRz3 = 
HFw3 = 
ESPCHN = 

2 
100 
10 
1 
10 

0 
10  
1 

192 
ESPSI 
AN1 
AN2 
AN3 
AN4 
AN5 
AN6 
AN7 

AN9 
ANlR 
W 2 R  
AN3R 
AN4R 
AN5R 
ANGR 
AN7R 
AN8R 
AN9R 
A l F P  
A2FP 
A3FP 
A4FP 
A5FP 
AGFP 
A7FP 
A8FP 

ma 

REPORT = FULL 
PNSlVlP = 15 
PZEROA = 0.500000 
PSPNA = 0.600000 
PSTDA = 2.10000 
PSTDW = 2.00000 
HCAVG = 20 
HCZERO =.0.500000 
HCSPAN = 0.500000 
NEFFCR = ON 

!! 
!! 
!! 

!! 
I !  
!! 
1 :  
!! 
t !  
! I  
!! 
!! 

!! 

I! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 

!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
I !  

!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 
!! 

9 1  
0 .  

? 9  . e  

1 )  
0 .  

1 1  .. 

? 9  .. 

DEFAULT COLOR(GREEN/BLACK) FOR ALL CRTS (TEXT AND DATA) 
BCICKGROUND : NORHAL FOR ALL CRTS (TEXT AND DATA) 
INTENSITY : NO- FOR ALL CRTS(TEXT AND DATA) 
STDUHP STARTS WITH 'RAW' DATA, 'l", OR 'EU' 
AUTOHATIC STDUR A I  DATA RECORD T I E  
AUTOHATIC RDWP AT DATA RECORD T I E  
LOCATION, I N  COHHON IUPAR (PARAH FILE),  OF START OF PREDATA 
N U E R  OF PREDATA WORDS 
N U E R  OF RECORDS FOLLOWING HF1 FREEZE 
HISTORY FILE 1 ClRIIE FREQUENCY, EWERY (HFwF1) SCANS 
NUflBER OF RECORDS FOUOUING IS2 FREEZE 
HISTORY F I L E  2 WRITE FREQUENCY, EVERY (HFUF2) SCANS 
NUHBER OF RECORDS FOLLOWING XF3 FREEZE 
HISTORY FILE 3 WRITE FREQUENCY, EVERY (HFUF3) SCANS 
NUMBER OF ESP CHANNELS 
ESP SCAN INTERVAL (SECS.) 
INITIAL DISPLAY PAGE # FOR CRT 1 
INITIAL DISPLAY PAGE # FOR CRT 2 
INITIAL DISPLAY PAGE # FOR CRT 3 
INITIAL DISPLAY PAGE # FOR CRT 4 
INITIAL DISPLAY PAGE # FOR CRT 5 
INITIAL DISPLAY PAGE # FOR CRT 6 
INITIAL DISPLAY PAGE # FOR CRT 7 
INITIAL DISPLAY PAGE # FOR CRT 8 
IDD ACTIVE FLAG (0-OFF, 1-ON) 
UPDATE CRT 1 EVERY (ANlR) SCAN CYCLES 
UPDATE CRT 2 EVERY (AN2R) SCAN CYCLES 
UPDATE CRT 3 EVERY (AN3R) SCAN CYCLES 
UPDATE CRT 4 EVERY (ANYR) SCAN CYCLES 
UPDPXE CRT 5 EVERY (ANSR) SCAN CYCLES 
UPDATE CRT 6 EVERY (AN6R) SCAN CYCLES 
UPDATE CRT 7 EVERY (AN7R) SCAN CYCLES 
UPDATE CRT 8 EVERY (AN8R) SCM4 CYCLES 
UPDATE I D D  EVERY (AN9R) SCAN CYCLES 
FUNCTION PANEL NUIlBER FOR ASCII  CRT 1 
FUNCTION PANEL NUHER FOR ASCII  CRT 2 
FUNCTION PANEL NUriBER FOR ASCII  CRT 3 
FUNCTION PANEL NUHBER FOR ASCII  CRT 4 
FUNCTION PANEL NUHER FOR ASCII CRT 5 
FUNCTION PANEL N U E R  FOR ASCII  CRT 6 
FUNCTION PANEL NUlIBER FOR ASCII  CRT 7 
FUNCTION PANEL N U m R  FOR ASCII  CRT 8 
PRE-RUN CALIB: 'EXCP' FOR EXCEPTION REPORT; ELSE 'FULL' 
N U E R  OF S W L E S  FOR PRE-RUN CALIB AND STAT AVERAGES 
PRE-RUN CALIB 'ZERO' LIMIT I N  % OF FULL SCALE 
PRE-RUN CALIB 'SPAN' LIHIT I N  X OF FULL SCALE 
PRE-RUN CALIB UHIN/UW LIHIT I N  UNITS OF SIGlIA 
PRE-RUN STAT U H I N / U M  LIMIT I N  UNITS OF SIGHA 
NUHBER OF SCANS I N  AVERAGE FOR NEFF M I X  C - W  CALIBRATION 
NEFF MIX CALIBRATIOY C W  ZERO LIHIT IN % OF FULL SCPLE 
NEFF WX CALIBRATIOH CHAN SPAN LIMIT I N  % OF FULL SCALE 
'ON' TO USE NEFF CALIBRATION CORRECTIONS; OTHERlIISE 'OFF' 



8 WPAR 

22-NOV-83 13:56:54 
ENTER OPERhTION>>R 
ENTER PARAn NAES>>ANl,ANZ,AN3,AN4 

AN1 = 2 !! INITIAL DISPLAY PAGE # FOR CRT 1 
R N 2 =  20 !! INITIAL DISPLAY PAGE 1) FOR CRT 2 
AN3 = 21 !! INITIAL DISPLAY PAGE # FOR CRT 3 
AN4 = 3 !! INITIAL DISPLAY PAGE t FOR CRT 4 

ENTER PARRn NAES>> 
ENTER OPERATION>>C 
ENTER PARRn NES>>ANl, A?&?, AN3, AN4 

AN1 = 2 : AN1 = >>5 
At41 = 5 
AN2 = 20 : AN2 = >>18 
AN2 = 18 
AN3 = 21 : AN3 = >>14 
AN3 = 14 
AN4 = 3 : AN4 = >>lo 
AN4 = 10 

ENTER PARAn N?UES>> 
ENTER OPERATION>> 
READ E3PAR.EDT INTO GLOBAL COHHON 
EDIT COELETE : E3PAFi.EDT REURITTEN 

8 

Reviews and changes parameters that were previously named i n  the  application 
parameter def in i t ion  f i l e  PARM.EDT (spec i f ied  by t h e  engineer and b u i l t  by the  
programmer) 

FORMAT : 

PARAn operation, parameter name 

A l l  functions and prompting procedures are the  
for the  E3PAR command. 

same for t h e  PARAn command as  



7 .  HISTORY FILE 

PLAYBXK 

Runs the playback of history file data (can't be used in SCAN) 

FOIUWT: 

PLAYBACK 

DESCRIPTION: 

The playback task is used to analyze the data from a previous run that was 
recorded in the event analysis history file. Host features of a live run arc 
available to the user, such as display changing or data recording. However, 
no data acquisition takes place and no new history file data is recorded. 

SAMPLE: 

$ PLAYBACK _- 

2 
E 2  RECOPXI LENGTH = 504 NO. OF RECORDS = 3 9 0 0  
FILE POSITION: REC. KO.= 372 9/21/83 20:29:22:933 

2 5 0 0  
FILE POSITION: REC. NO.= 2872 9/21/83 21:ll: 2:933 
TYPE I N  NEW POSITION: +OR- NO. OF SCANS, OR DEFAULT TO ACCEPT 
1 0 0 0  
FILE POSITION: REC. NO.= 3872 9/21/83 21:27:42:933 
TYPE I N  NEW POSITION: +OR- NO. OF SCANS, OR DEFAULT TO ACCEPT 

TYPE HISTORY FILE TO BE PLAYED BACK (1,2, OR 3) 

TYPE I N  NEU POSITION: +OR- NO. OF SCANS, OR DEFAULT TO ACCEPT 

TYPE PLAYBACK SCAN INTERVAL (1 TO 500 SECS.) 
DEFAULT TO HaLD UNTIL STEP BUTTON IS PUSHED 

ELDHF 

Creates a failure analysis history file HFl.DAT, W2.DAT, or HF3.DAT 

FORHhT: 

BLDHF 
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EXAWLES: 

S BLDHF 
TYPE HISTORY FILE TO BE OPENED (1, 2, OR 3) 
1 
TYPE SCAN LENGTH (INCLUDE CALCULATIONS IF DESIRED) 
60 0 
TYPE NU- OF SCMS I N  FILE 
600 

OPEN ANY OTHER FILES ? lY/Nl 
N 
$ 

1 604 600 
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111. FACILITY STAND-ALONE SUPPO3T 

The a 
stand-alone computer. Facility stand-alone support is used to run 
Instrument Test (TEST) and Statistical Analysis (FSTAT) programs. These 
programs can be run at the same time that the facility computer is 
supporting .the full system operation. Also, TEST and FSTAT for general 
purpose digitizer channels can be run concurrent with TEST and FSTAT for the 
pressure data subsystem. The exact mnber of concurrent independent 
functions that can be run on the facility computer can not be determined 
until some experience has been gained. 

facility stand-alone support uses the facility located PDP-l1/34A as 

A. GETTING STARTED 

Boot the facility computer (as described in Sec. II.A.l.) 

The facility computer will come up ready to support stand-alone 
functions, as well as full system services. After running a startup 
procedure, the system will respond with the operating system pronpt >. 
At this point, any of the stand-alone commands can be executed. 

B. STAND-ALONE COl"DS 

Function to bring up the full run-time facility tasks with communicatlon 
with the central VAX. [see Sec. II.A.l.a.8)I 

F0Pm.T: 

E3X 

CHECK - 
An initial checkout system used to determine if all of the associated 
hardware is functioning properly. 

FORWAT : 

XHECK (see See. II.A.4.) 
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FSTAT - 
Task to determine noise characteristics.  A list is bui l t  with channel 
numbers and device  types used i n  acquiring data. 
calculations are made on this data. 

S ta t i s t i ca l  

FORHAT: - 
aFSTAT 

S W L E :  

>@FSTAT 
> ;  
> ; 30-SEP-83 13:42:46 FSTAT PROGRAn 
> 
RLL 
ENTER NUHBER OF SAlYPLES,DEFAULT= 100 
50 
ENTER STD. DEV. LIIIIT,DEFAULT= 0.2000 

ENTER OUTPUT tfODE,hLL=FULL,PA=OUT OF LIHITS ONLY 

ENTER CHANNEL N U E R  OR NUHBERS 

4001,4005,4070 
ENTER CHANNEL NUMBER OR NUHBERS 
Nl,NZ,N3, OR Nl,LEN,DETAULT TO Q'JIT 

NlpN2BN3, OR N1,LENpDEFAULT TO QUIT 

FSTAT -- STOP 

> 
>@ <EOF> 
> 

When entering the nur.ber of channels, N1, LEN, one channel number is entered, 
followed by a number from 1 to  99, i n d i c a t i q  the additional number of 
consecutive channels requested. 

SAMPLE OUTPUT: 

NEFF INPUT SYSTEn STATISTICAL NOISE CHECK 
27-JUL-83 15:14:27 

NUHEEP, OF S M L E S  = 100 ALLOWABLE STANDARD DEV: 0.200 
CHAN FULL E A N  HIN nAx STANDARD 
NO SCALE (KVOLTS) (HVOLTS) (MIOLTS) DEVIATION 
3 50MIS 6.418 6.412 6.424 0.002 
4 50°K 6.422 6.418 6.427 0.002 
5 50MIS 6.415 6.409 6.421 0.003 

UHIN 
-2.879 
-1.764 
-2.482 

U W  
2.631 
2.609 
2.268 
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ANALOG GAIN CODES: 

NEFF SERIES 100 
CLASS 1 (TYPES 1-41 

1 CODE I RANGE I 
I I ( W )  I 
1 2  I 200 I 
1 3 .  
1 4  
1 5  
1 6  
I 7  
I 1O)lO 
I 11)lO 
I 

I 100 1 
I 50 I 
I 20 I 
I 10 I 
I 5 1  
I 1,000 I 
I 500 I 
I I 

USER CONSIDERATIONS: 

FSTAT will handle only 1 type per scan. 
Channel 0 for the ESP's is an invalid entry. 

ERR02 HESSRGS INTEP2RETATION: 

NEFF SERIES 400 
CLASS 2 (TYPES 5-8) 

I CODE I RAHGE I 
I I (m) I 
I O  I 10,240 I 
I 1  I 5,120 I 
1 2  I 2,560 I 
I 3  I 1,280 I 

I 640 I 1 4  
1 5  I 320 I 
1 6  I 160 I 
1 7  I 00 1 
1 8  I 40 I 
1 9  I 20 I 
I 1O)lO I 10 I 
I 11110 I 5 1  
I I I 

[FSTATI DATE T I E  : INVALID-REENTER 

Response to output mode must be either ALL or PA 
Response to number of samples is not numeric 
Response to Standard Deviation Limit is invalid 
Channel number entered is not numeric 

[FSTATI DATE T I E  : INVALID-TYPE NOT SPECIFIED 

The response to ENTER CWUIJNEL NUMBERS must begin with a value greater 
than 999 to designate the device type as well as the channels 

[FSTATI DATE T I E  : INVALID CHANNEL TYPE 

The first type entered establishes the only type acceptable for the 
100 channels selected 

[FSTAT I DATE T I E  : CHANNEL TYPE NOT AVAILABLE 

The random access file containing the gain codes does not contain the 
type entered 
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5. [FSTATI DATE T I E  : NUHBER OF CHANNELS EXCEEDS 100 

A l l  previous channels entered are disregarded, start again 

6. [FSTATI DATE T I E  : NO ENTRY HATIE 

Rfter FSTAT was run, no channels were entered before the  defaul t  

7 .  [FSTAII DATE T I E  : ERROR-RETRY 

R data request  has been s e n t  and the data  has not  been returned; three 
a t tempts  w i l l  be made 

8. [FSTATI DATE T I E  : NEFF ERROR, ESRK = XXXX 

Error remained i n  re turn  of ESP data  after three attempts 

9. [FSTATI DATE T I E  : UNRECOVERABLE ESP ERROR 

I n  f a i l i ng  t o  r e tu rn  t h e  ESP data,  any of t h e  following may have 
occurred : 

A. attached error 
B. I/O t i m e  out  
C. Bad IEEE FCN code 
D. Delay i n  Cal ibrat ion 
E. Data busy, response delayed 

10. [FSTBTI DATE T I E  : LIST NOT REC. NAK = XXXX 

Fs ta t  list sent ,  but has not  been achowledged a s  rece ived  by DATAQ 

11. [FSTATI DATE T I E  : LIST NOT CA”.  NAK = XXXX 

The Fstat list was not successful ly  cancelled 

[see Sec. II.A.l.c.2)l 

E3S - 

Brings t h e  f u l l  run-time system down 

FORHAT : 

E3S 

TEST 

TEST 5s r e s t r i c t ed  t o  acquiring data  from 88 or less consecutivehon-consecutive 
channels . 
- 
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To s ta r t  the  TEST program, push t h e  TEST button. 
be displayed: 

The following prompt w i l l  then 

ENTER A FIVE DIGIT DEVICE-CHANNEL N U m R  
TWO HI-ORDER DIGITS ARE THE TYPE N U E R  

THE THREE LO-ORDER DIGITS ARE THE C=HA"EL N U " 3  

Wen t h e  use r  cor rec t ly  en te r s  t h e  f i v e  d i g i t  number and pushes t h e  ENTER button, 
t h e  program w i l l  respond with t h e  following message: 

THANK YOU! 
YOU HAY NOW ENTER ANOTHER FIVE DIGIT DEV-CH NUHBER 
THE DEVICE N U E R  MUST BE THE SANE 
YOU HAY ALSO ENTER A RANGE N U E R ,  OR 
YOU HAY END INPUT BY PUSHING THE DISPLAY BUTTON 

The range number can be 1-87. It represents t h e  number of consecutive channels 
immediately following the  f i v e  d i g i t  device-channel number. If the  user attempts 
t o  en te r  two consecutive ranges o r  a range of zero, t he  program w i l l  respond w i t h  
an e r r o r  message. This procedure can be repeated u n t i l  a maximum of 88 channds  
have been entered. Each t i m e  t h e  user en te r s  a range number, t h e  followin: 
message w i l l  appear: 

YOU HAY NOLI ENTER ANOTHER FIVE DIGIT DEV-CH NUHBIZR 
THE DEVICE NUHEER HUST BE THE Skz 
YOU HAY END INPUT BY PUSHING THE DISPLAY BUTTON 

The use r  can view the  channels which he has se lec ted  by pushing the  DISPLAY 
button. The display defaul t s  t o  mil l ivol ts ,  but counts can be viewed by pushing 
t h e  RAW button. Pushing t h e  HV button, re turns  t h e  display t o  mi l l ivo l t s .  A t  
t h i s  t i m e ,  t h e  EU (engineering un i t s )  button defaul t s  t o  mi l l i vo l t s ,  except f o r  
ESP data,  which is always displayed i n  engineering uni ts .  

A permanent record of displayed da ta  can be made by pushing the  PRINT button. 
Allow a minimum of 20 seconds between successive uses of t h i s  pushbutton. 

To view a s ing le  channel, en t e r  t h e  f ive-d ig i t  device-channel number and push the  
DISPLRY button. The user can then view successive channels by depressing the  
DISPLAY button. A range of channels, immediately following t h e  current  displayed 
channel or t h e  last channel i n  a group of channels, can be viewed by enter ing the  
range number and pushing the  DISPLAY button. 

The user can s top  TEST by &pressing the TEST button. 
be displayed on t h e  CRT screen. 

An END OF TEST message w i l l  
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Two c l a s ses  of error  messages are output by EST.  The first class is not fatal 
and serves  t o  guide t h e  user toward t h e  cor rec t  use of TEST. The second class is 
fa tal  and detects  execution problems in t h e  data  acquis i t ion  process associated 
with the d ig i t izer .  Fa ta l  e r r o r  messages cause TEST t o  stop. The program can be 
r e s t a r t e d  by depressing t h e  TEST button. 

DISPLAY HESSAGES: 

[YESTI DATE T I E  : ONLINE 

Displayed on t h e  f a c i l i t y  terminal (no) when a test has been made active 

[TESTI DATE T I E  : OFFLINE 

Displayed on TI0 when a test has been terminated 

NON-FATAL ERROR IESSAGES: 

ERROR: YOU DID NOT ENTER A FIVE DIGIT DEVICE-CHANNEL N U E R  
THE NUHBER ENTERED UAS XXXX 

INVALID TYPE NO. XX 
THE N U E R  ENTERED WAS XXXX 
TRY AGAIN 
ENTER A FIVE DIGIT DEVICE-CHANNEL NUHBER 

INVALID CHANNEL NUHBER XXX 
TIE N U E R  ENTERED WAS XXXX 
TRY AGAIN 

CHANNEL XXX CONTAINS AN INVALID GAIN 
THE NUriBER ENTERED WAS XXXX 
TRY AGAIN 

YOU ARE HIXING DEVICE NUHBERS 
THE DEVICE NUMBER SHOULD BE XX 
THE NUHBER ENTERED UAS XXXX 
YOU HhY END INPUT BY PUSHING THE DISPLAY BUTTON 

ERROR: 
THE NUHER ENTERED WAS XXX 
ENTER A FIVE DIGIT DEVICE-CHANNEL NUIlBER 
YOU HAY END INPUT BY PUSHING THE DISPLAY BUTTON 

YOU HAY NOT ENTER TWO CONSECUTIVE RANGES 

HAXIHUH NUHEER OF CHANRELS ALREADY ENTERED 
YOU H h Y  END INPUT BY PUSHING THE DISPLAY BUTTON 

INVXID RANGE OF 0 
TRY AGAIN 



CHANNEL XX CONTAINS AN INVALID GAIN 

Enter another channel number, the gain is not available 
(for single channel display mode only) 

FATAL ERROR HESSAGES: 

TEST : TIlEOUT SEND ERROR - END OF TEST 

List not received; this message with the attached date and time is printed 
on TI0 

TEST : TIEOUT RECEIVE ERROR - END OF TEST 

Data not returned; date and time attached to error is printed on TTO 

TEST : UNRECOVERABLE NEFF ERROR - END OF TEST -- 
Error occurred in return of data; also printed on T T O  with date and time 
attached 

TGAIN - 
TGAIN is a stand-alone facility computer task which will translate an alphanuneric 
data file into a table of gain codes used to control the gain settings on the Neff 
analog inputs. The gain list is down loaded from the VAX to the facility cor?.putcr 
with any data acquisition requested by the VAX. These gain codes are saved in the 
disk of the facility computer and used for subsequent facility computer tasks, 
such as FSTRT and TEST. Sf TEST and FSTAT need to reference channels which are 
not used in the VAX, the gain settings must be entered via the facility computer. 
This is done by entering an input file into the facility computer via the RSX-llH 
editor (ED11 and then translating that input file with the TGAIN task. 

DATA TYPES 

The Escort I11 system has two classes of analog inputs. Class 1 is an 
amplifier per channel digitizer and class 2 inputs are multiplexed before 
passing through the amplifier. Escort I11 digitizers can be at any of four 
locations. The tu0 high order digits of the five digit Escort I11 channel 
numbers indicate the data types and are defined as follows: 
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I I ANALOG I I 
I TYPE I CLASS I LOCATION I 
I I I I 
I l l  1 1  A I 
I 2 1  1 1  B I 
I 3 1  1 1  C I 
I 4 1  1 1  D I 
I 5 1  2 1  A I  
I 6 1  2 1  B I  
1 7 1  2 1  C I 
I 8 1  2 1  D I 
I I I I 

INPUT FILE FOR": 

A n  input  f i l e ,  GAINDATA.SE1, must be created i n  UIC 20,l using the  RSX-lltl 
ed i tor .  The channel numbers and f u l l  scale mi l l i vo l t  ranges can be entered i n  
any combination of t h e  following: 

C H = n ,  R A = m  f o r  s ing le  e n t r i e s  

CH = nl-nZ, RA = m f o r  several  consecutive channels a t  same gain range 

The device number is indicated by t h e  thousands portion of the  channel value, 
while t h e  three f a r  r i g h t  d i g i t s  ind ica te  t h e  channel portion. As an exacple, 
CR = 3100, RA = 50 indicates  channel number 100 of data  type 3 with a gain 
range of 50  mil l ivol ts .  Consecutive channels of t h e  same type and gain can be 
indicated by submitting an input  list, e.g., CH = 3100-3350, RA = 50. 

REQUIREENTS : 

The channel information must be before the  range information on a l i n e  

The r i g h t  three d i g i t s  of a channel number cannot exceed 512 

Coninas are used as de l imi te rs  between channel and range parameters 

A l l  l i n e s  must be l e f t  adjusted with no blank l i n e s  and no embedded blanks 

A l l  values must be integer  values only 

The program can handle a maximum of only two devices 
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GAIN RANGES: 

NEFF SERIES 100,200 
CLASS 1 

I (MI) I 
I 200 I 
I 100 I 
I 50 1 
I 20 I 
I 1 0  I 
I 5 1  
I 1,000*1 
I 500*1 
I I 

NEFF SERIES 400 
CLASS 2 

I <MI) I _-_. . 

I io,zso-i 
I 5,120 I 
I 2,560 I 
I 1,280 I 
I 640 I 
I 320 I 
I 160 I 
I 80 I 
I 40 I 
I 20 I 
I 10 I 
I S I  
I I 

at requires hardware modification 

PROGRAM EXECUTION: 

>@ [ZO , 1 I TGAIN 
GCODES.TAB CREATED 

... or QTGAIN if UIC = 20,l 

TGAIN -- STOP 

The TGAIN task will have translated the information in GAINDATA.SET input file 
into the GCODES.TAI3 file FSTAT and TEST tasks. 
If errors or problems are encountered, error messages will be uritten and 
GCODES.TAB file will not - be updated. 

and into the form used by the 

Successful conpletion of the TGAIN task will result in all gain codes in 
GCODES.TAB being updated. A negative one will be assigned to all channels not 
mentioned in the input list. If a combination of TGAIN gains and VAX gains is 
desired, TGAIN must be run first and then the VAX is run with data requests. 

TGAIN ERROR ESSAGE INTERPRETATION: 

1. [TGAINI DATE T I E  : SYNTAX ERROR IN PARAMETER 1 OF LINE XXX 

Recheck the format of the line in question 

2. [TGAINI DATE T I E  : SYNTAX ERROR IN CHANNEL KEYWORD OF LINE XXX 

First entry should be CH in the line referred to 
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3. [TGAINI DATE T I E  : CHANNEL VALUE TOO LRRGE IN LINE XXX 

Channel number is l a rge r  than 513 

4. [TGAINI DATE TIHE : 3 OR HORE DEVICES NOT ALLOUED. LINE XXX 

Only 1 or 2 devices are allowed 

5. [TGAINI DATE T I E  : ILLEGAL CHANNEL VALUE IN LINE XXX 

Channel value is not  numeric or t h e  high channel value is less than t h e  
low value 

6. [TGAINI DATE T I E  : DEVICE NUHERS OF BANDED CHANNELS NOT EQUAL 

Device numbers of t h e  banded channels must be t h e  same 

7. [TGAIEII DATE TIHE : sYriTAX ERROR IN PARAHETER z OF LINE xxx 

Range parameter is inval id  

8. [TGAINI DATE TIHE : SYNTAX ERROR IN RANGE KEYUORD OF LINE XXX 

Keyword must be 'RAP I n  range descr ipt ion 

9. [TGAINI DATE TIME : ILLEGAL RANGE VALUE IN LINE XXX 

Range value is not cor rec t  f o r  device type 

10. [TGAINI DATE T I E  : COULD NOT OPEN INPUT FILE 

GAINDATA.SET could not  be opened 

11. [TGAINI DATE TIHE : GCODES.TAB NOT CREATED THIS RUN 

A n  e r r o r  i n  t h e  input f i l e  and therefore  GCODES.TAB was not created 

12. [TGAINI DATE T I E  : COULD NOT OPEN OUTPUT FILE 

GCODES.TAB could not be opened to write updated gain codes 

13. CTGAINI DATE TIHE : COULD NOT CLOSE OUTPUT FILE 

GCODES.TAB could not be closed 

14. [TGAINI DATE T I E  : COULD NOT CLOSE INPUT FILE 

GAINDATA.SET could not be closed 

L 
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B.O.B. 

Function is used t o  display channel values i n  mi l l i vo l t s  o r  raw counts on a 
portable  individual d i g i t a l  display (IDD) for types 1 through 8.  

DESCRIPTION: 

The Break Out Box (B.O.B.) t a s k  is s ta r ted  when Escort 111 is brought up. 
OFF LINE message w i l l  be displayed. 

Rn 

BUTTONS AVAILABLE: 

START/STOP S t a r t s  a session and displays t h e  message ON LINE; t o  end a 
session, the button is pushed a second t i m e  

ENTER A type and channel number of t h e  form: 

TYPE CHANNEL 
1 0 0 8  

may be entered on the number en t ry  panel (NEP); w f l l  return 
the  value i n  the specified u n i t s  

NEXT Will increment t h e  exis t ing channel by one i f  it is  less than  
511 and re turn  a value 

PREV If the  channel number entered is grea te r  than zero, w i l l  
decrement t he  channel by one and re turn  t h e  value 

RAW Causes a l l  subsequent values t o  be returned a s  raw counts 

nv Returns from raw counts back t o  mi l l ivo l t s ,  t h e  defaul t  u n i t  

CMI Values are returned i n  corrected mi l l i vo l t s  

EU Values are returned i n  engineering u n i t s  

CURaNT BUTTON ASSIGNENIS : 

I I I I I 
I NEXT I EU I MI I RAW I 
I I I I I 
I I I I START I 
I PREV I CMI I ENTER I STOP I 
I I I I I 
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USER CONSIDERATIONS: - -- 

1. The break out box w i l l  handle only Neff analog types 

2. GCODES.TRB, t h e  l i s t  of ga in  codes, may contain as many as 512 (0-511) 
channels per type; if  a channel €or a given type has no gain, an e r r o r  
message w i l l  occur  

3. A one second update of a channel w i l l  occur i f  no other button is 
pushed after returning a value 

4. The VAX Escort 111 programs must be running in order to obtain 
engineering u n i t s  and corrected mi l l i vo l t s  

MESSAGES : 

OFF LINE 

ON LINE 

T I E  OUT ERROR 

ERROR IN TYPE 

ERROR NEFF 

ESCORT3 DOLN 

HAX CHAt4 IS 511 

NO GAIN AVAIL. 

BAD CHAN NUllBER 

NO HVC AVAIL 

VAX NOT CONNECT 

EU T I E  OUT 

CORR HV TIE OUT 

no session is i n  progress 

a sess ion  has been requested by t h e  s t a r t / s top  
button being pushed 

e r ro r  in reading t h e  number en t ry  panel 

t he  type requested does not match any type i n  
GCODES TAB 

unrecoverable Neff e r r o r  

E3  is down and B.O.B. w i l l  s top  

channel number requested exceeds 511 

the  gain f o r  given channel is not i n  GCODES.TAB 

channel not avai lab le  i n  VAX list 

VAX is not  i n  corrected mi l l i vo l t  mode 

VAX is no t  connected 

r e tu rn  of EU data  from VAX is delayed 

r e tu rn  of HVC data  from VAX is delayed 
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GLOSSARY 

orray.........more than a single element 

BIU...........Buffered Interface Unit 

codeout.......has an H tag; coded out or bad instrument 

CSHA/CD.......Carrier Sense Hultiple Access/Collision Detection, the 
communication technique used to multiplex users onto a single 
channel 

DDCIIP.........DEC’s communication protocol 

DHRll........,DEC’s communication interface 

ECC/HOS.......Electronic Chip Construction method for fast integrated circuits 
(IC) 

ESP...........Electro Scan Pressure 

FDH ........... Frequency Division Hultiplexing 
RSl?O.........video standard 

TTL...........Transistor to Transistor Logic 

UIC...........User Identification Code 

Unibus.....,..PDPll and VAX data bus 
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APPENDIX B 
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NAK ERROR MESSAGES 

DATA LISTS 

Channel sampling list could not be sent to facility computer 

ERROR MESSAGE 

LIST TOO LONG 
CHRNNEL NUHER LOAD ERROR 
GAIN CODE LOAD ERROR 
RAtl LOAD ERROR 
TOO W Y  WAX LISTS 
IHPROPER CANCEL REQUEST 
REQUESTED DATA TYPE NOT IN CONF. 
INVALID CHANNEL 

DATA REQUESTS 

No data received from facility computer 

TYPE - ERROR ESSAGE 

FIlCOH NAK-DATA REQUEST OVERRUN 
FACOH NAK-CANCEL REQUEST OVERRUN 
ESP DATA READ ERROR 
NEFF DATA READ ERROR 
DATA REQUEST FOR NON-EXISTANT LIST 
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DATP.Q ERROR MESSAGE INTERPRFTATION 

1. [DATAQI DATE T I E  : EVENT FLAG ERROR 

This error represents a hardware problem 

2- CDATAQI DATE T I E  : CANNOT FIND LIST t XXXX 

b data request is sent before a n e w  list is sent 

3. IDATAQl DATE T I E  : CANNOT FIND DATA TYPE XXXX IN CONFIGURATION TABLE 

The data type requested is not in the configuration table  

4, [DATAQI DATE T I E  : CANNOT ALLOCATE ANOTHER VAX LIST 

The data acquisition tasks buffers or the Neff's nux pacer cards control 
memory is exceeded 

5. CDATAQI DATE T I E  : DATA TYPE XXXX IS NOT EQUAL TO FILE TYPE XXXX 

The data type must equal the f i l e  type 

6. [DATAQI DATE TIHE : DATA TYPE XXXX CHANNEL XXXX INVALID 

The channel for  the given data type  is invalid 
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DIGOUT ERROR MESSAGE INTERPRETATION 

1. [DIGOUTI DATE T I E  : BAD DIGITAL OUTPUT ESSAGE 

kssage is not  the format expected 

2. [DIGOUTI DATE T I E  : INVALID TYPE 

The type is not avai lable  

3. CDIGOUTI DATE TI= : TYPE XXXX CHANNEL XXXX OUT OF RANGE 

The type and channel requested are out of range 

4. [DIGOUTI DATE T I E  : ISB = XXXX IDS = XXXX 

F i n a l  I/O s t a t u s  error in a WZQ10; final I/O s t a t u s  and d i r e c t i v e  s t a t u s  
are printed on TTO 



123 

BUTTON ERROR ESSAGE INTERPRETATION 

1. ALL TESTS RUNNING 

Displayed on the CRT; a l l  four t e s t  tasks are already a c t i v e  

2. PAX RUNNING - 1 TEST HAY RUN 

Displayed on the CRT and informs the operator that the VAX is connected t o  
the f a c i l i t y  computer, there already is an active TEST task, and that no 
additional TEST tasks can run at that t i m e  

3. BUTTON DATE T I E  : IERR I N  RDPAN = XXXX 

Printed on TTO and s i g n i f i e s  an error i n  reading the number entry panel 
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FACOH ERROWINFOFUlATION HESSAGE INERPRETATIOFJ 

1. [FACOHI DATE TIE : XH I N I T  

Communication line with VAX was initialized 

2. F - [FACOHl DATE T I E  : **** JLn KU WDOG *** 
10 second response timer with VAX was timed out; W i l l  only be active after 
VAX connect; printed on alarm printer 

3. tFACOHl DATE T I E  : VAX CO"ECT/DISCO"ECT 

There was a VAX connect or disconnect to the facility computer 

4. F - [FACOIII DATE T I E  : DISPLAY OV: # XXXX 

An Aydin display buffer overwrote a previous display buffer before it was 
completely written; printed on alarm printer 

5. [FACOIII DATE T I E  : **** FILE "CCC.. .CCC" ON DISK 

F i l e  "CCC...CCC" was downloaded from VAX 

6.  tFACOIIl DATE T I E  : XH INIT.  ERROR XXXX 

R communication initial error occurred 

7. [FACOIIl DATE T I E  : XH READ ERROR XXXX 

A communication read error occurred 

8. [FACOHI DATE T I E  : **** TOO M Y  XH COmUNICATION ERRORS 

100 communication errors have occurred; facility tasks are terminated 
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IDDLPW ERROR ESSAGE INTERF'RETATION 

1. F - [IDDLPWI DATE TIHE : **e* BAD IDD UNIT # XXXX 

An illegal IDD unit number received from VAX; printed on alarm printer 
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TIHSET I N F O ~ I I O N  ESSAGE INTEPSRETPATION 

1. VAX T I E  : DATE T I E  

Printed on console when VAX sends time and date to facilty computer; 
facility time is set to the VAX time . 
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ESP ERROR ESSAGE INTERPRETATION 

1. [XBESPI DATE T I E  : SRQ TII1EOUI.ESP PROBRBLY OFFLINE 

A service request was made by t h e  f a c i l i t y  computer, but there was no 
response from the HP/ESP system. 

2. CXBESPI DATE T I E  : ESW=X, SEQ=X, ISB=XXXXX, IOSI(2)=MXXX 

This specifies the type of error that occurred and its location. 

.- 


